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im*&i] BOkvmmt. «rERaatt»fc©w-c 

+ * K * -a T Ir] K * ft * 

«* Qii t stt^foumatfiftftaasufcffi*?--?* 

T*&aKBJSatta, #B1S*MW» 7 
lt<bft, 

ztntig-mrnvTW t ±.m \z®.w.-t 4*te#*ro 

5gai£>f oa-ffc:* to ii fi^Mr* Arc t + 

aast&ms^o 

■cjgfiS;$ftTv>-&iS*^ l E^oa^&ffi^T-o 
I»*a3) «JffiH5g«14S«i4o^-r**, *ttB« 

m *) > > (m s x t ; mai&itt&W-o 

[«*^4] i»E*iHj6ai±«J:*2Hjeai4*ii 

2 BfcattaoRa**** Sffi*S 3 E«0«$U*HJX 

[W*«5] -f-tt-pftwiUf2a5tJSttst-i5^T, m 
E# i BseattJiiitfrEKaatt* t&u itE* 2 ® 

i*L-cv>&i!3frg3 s^i±4ie«oa^m^ : f L o 
[W*«6] 2ooiirfia#.igjRS-flffiELrv^ 200 
HtriS7 , ;-ffi^sy f 4 oo«rE^»tt*tfl-*«i*ft-?' 

ft^-rraCKISt-C»Jft*ft-Cv»4||*«l fcv»L5©v» 
Tix^tc EfKoa^&ffiSl^o 

[«*^7] 2o<DffiE#SKwPfllCs Sati®*-^ 
LT 2H<aR3iSffi1£^a f »^£ftTV>&B#Jgl fcv>L 
6 ©v^rft^^ffi«W»^Hi«^o 

[if#*B8] 3 otfcJi 4 o<OffifER5£©14«3& t £:T 
tKJ?-C^$ftrv^S*?l 1 iv»L7«i/'fn* 

fcEaoaaaui*^. 

ra— ajsoRaatttt^K ± ■=> -c^js s ftr v» 
[K*jiio] tWEsaans***. ptMnR 4 

fcl±, X— Mn (^/iLXIi, Pd, Ir, Rh, R 
u, Os, Ni. F eOv^i*n^lffi4 7t(±2ffl^±« r ) 
5E3lfC*4) ;£>4vMiP t— Mn— X' (tztz 

LX' ti, Pd, Ir, Rh, Ru, Au, Ag, O 



2 

s, Cr, Ni, Ar, Ne, Xe. Kr OV^-f tifr 1 
t fcli2«Ja±05c*-C**) ^■CJ^«*ftTV»4fl| 

1 *v> L 9 OV»-f ft^UEtSO&^&tilSi^o 
[IS#Jgll] W*ai «rv^Ll 0(cE*?ftJt«5t 

^ajsg^^ioT, ¥11*^*1. ffiSB^fti-ait 
ztizmmmz urn $ ft EflHi-ta* * * * -t * - 

io (a) T*&«£Raai±a, B5eat£JI> 

S, 7'J-ai£Jf> #att#*JI. RUTHJeatt** 1 * 

jmi:B£at£S. 7'J-«tt«, 

s^ai*® ft fc±fla#sKt&3*a*fe 

tfel^KIgi:«v>t, 4o<75B5ga&lf £#f£® 

siD^isnt-^vF cm s x t ; min&ittigm<o 
20 ET«o#*Rt?«4» nrE»2B3eatt»oinfl!:®as»? 

h J: <0± & < U ItJE-hffl^KT-li, 

mtzm i B^a^®o#i4®a^ o >> * 

itrE* 2 B^a^<o#fi:®f»s *) <7)a^*- > > n 
<mat, 

(b) tirEKH&&V. «rET«*«R, WERMatt 
lWEH5gatt»©«a»J: <» ^^>7n 

y7*a#.t t/h*v>a*^t*r--;i'i-s- tt-J: 
30 iwERaatt»fc«E*iBseatMWK3E«»'& 
a#*n±^^-, 

SV>Clii7'J -attS^Wl6]LTV^ 2o<0#lE» 
2B3cattBcoa-fb^(6]^S:¥ : }f^|fi]^^2.J: n \z-ti> 
II. 

ia*«l 3] TWE (a) XflO«^»5lc, 

(c) T*»<9ffi»=Rs*atta, B5Eai4^> *att*tfl. 
s, 7-j-att^. *att*t»«, xw r B5featt«* , a 

MtcB^ai4^> *attw»«» 7'j-itti, i^ai* 

io ®5eat4^75 ? «@^ftrc±«iJ#-^KtS:3^ai4 

»Ea«*aiSKJSv»-C, 4-30@^ffittl?r*tI 
SUlwS^-^vh (Ms x t ; f&*na-ffc£l!!iP<a 
«) * s *»4ai B^ai4Si:»2B5eai4®5i**ai4 

E±ffl#*RT«i» WEfll 2 ®^ai4®w*fiffia^ 0 

oa**-^> v *iwe* i B5eatt»o*tta»^ o 
hio*:i<L> «TETfli*aaTii, 
iirEfft i HjeattaoJitttffiws *> ^t-^ 1 > h «r 

50 mlE^2B5catiS<0*fi®«* >5 0a^ b i 
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D^KtSIS, 2KE*0»*« 

i-*«**a* ; 3F-0«jS*tt, (d) T*&*t=R5i« 
*fe4 4BJe«te«* #HBtt*m«, $ 

*, 2-?<omu%\ H5eatt@oa<t^iwi-^fp]tc@^ 

t4I8t, (f) «rE#«tt«K»<:£»Sfcl±-ffl 
t*t5ISt> (g) 1frEMttfiHMJ:Sfcl2*l 

E fws5fia^*±tw»2*ras^att«*wsL, me 
— ooRsaatsii t u -<os:^ai±«±;c, t^&m 

fclfl H3eatt« 2:mtt>t>M2:l|t2B£attJI^& 

ft*Hjeatt», *att*t»«, 7 20 
ai±Ji3j»fe4*H3eatt»**i-*±«*«ii, rets 

**U 1IEJ:ff£Jlltetrettin£8ttJlfcitEK 

3 itrE-tfiflj^ffsi 

otfflEftl B^a&Jtoaik*-, ftrETB£JiM«>tftE 

m««15] IfrEAMBttfitMt, Ru, Re, P 
d , 0 s , Ir, Pt« A u , Rh <9V>i* 1 &.£tz 
12 2«JBL±-C»j(t1-*||*a 1 4 CEtOlMftCHX? 3° 

[M*A 16] frE ( d ) IST% HESflMBttfMM 

i2 1 5 ^E««>a«*ia*iFo«a*te 0 
[»#« i7] we ( f ) itt\ tn&H8tt«MM 

OKff **3 AJttT t fc* * t, 1VE?IHBttttM*M •) 

atr*», **v»ii«rE*att««JBt^rii!t*i-*Bi* 

9 1 4 L 1 6 ©v»i»fLjH;:E«*>«*ttftffi*?-©» 

i-aaaufttBSPF-oiHt^tt, ( i ) T4>&mcs9ftB 

*?>**H3eattJi, iNBtttmv. 7>j-ai4Js, # 
»i**m« , rv%2 ®&mw§ t #at£ 4- raa t « 1 
b^bisb * * * b£&&ji * it ft tb#* r 
t fieTi#i k ±. i-ss^ ai*@ a rastti * mm -r 

4I8t, (j) §1 1 oa^4'T--;i/^JSLT > «rE 
R3ifeB14Ji t ffrEB l B£B1£JIBK&aifrfrtt**« 
2oot»E» 1 B3cai4JS^a-fbS-|^-^|6]ic 
B5e1-*X6£, (k) ttEffiBttB±C£B8ttB* so 



4 

BEK9HB1£J|±C, T^f>mi-»i@3tja# 
* <t #tttt+ F<S ^ t £ 2 HJgattJS 4 « @5gai* 

it4I8, (1) »2 oa«^T--;wS-JfeL-, ME 

safttt*a**»fes-e-, tirE±B*»ito2o©*rE 

% 1 BSeBte^oBtt*, MfBTflMKOtNTEIB 1 B 

IM!*4U 9] HE* 1 <oa**T--;v«2, fJEBS 
«tt»Oteft«#J: •)**v»a»r|irfi 1 v», BE* 2 0 
B*§*>7--;H2, ffiEB5£Bt£Jf 0tSB:fc.i: 

ai4*v>Li8 ov»rii*»icE«oa«*ui*^-o« 

IS*«2 0] #BJ6att«*««LTv»*iWE»l 
BS£«te»*£TBCKirc«*jftU «TE*2B£&1£ 
Sfc^TBi:K)¥TJgBE1-*IS*Jil 4 fci^L 1 9 0v> 

rn*»KE«o«*ttiB*?-oiiijt*tto 

[i«2l] 2ocoMIE7';-a^SO f 4ccot{r 

Mi4iv>L2o ov»r*ia»KE«©«*uftm3if^ © 

IMf 2 2] 3of fcli4ooflrEK5M8ttV*& 
*CB 1 4irv>L2 1 0V>-f fifr 

t:Ettoa«ttW*?-O«jt*tt 0 

Ii«2 3] *T»Kifc«+*BER3iBtt»0T 

S-Ult^W^S 1 2 ^rv» L 2 2 v>TK*»tcE«cOa$l^ 
[0 0 0 1 ] 

I^B^c^i-ifttT^if] CPP (current 

perpendicular to the plane) tS^a^tftiii^?- (C 

Ea«fltoa^ka»fB*±*»»-t*i:* 

[0 0 0 2] 

[«e*OS#j] Ell 3 12, ntiHOiAllcBftdJiftEJt 
«t# i: EH * ti fcE»«*a* * fl£* ofifttt ffi m^r- 

[0003] hi 3 K^-j-ajKtftax^ s 12, E*:a^ 

J6St?i^Sr^lJffl LftGMR (giantmagnetoresistive) 

m*<o 1 st*a^ f w</ursMMu*aj**-iof 1**1 

iia#sr^aj-t--s<)<o-c*-&o 
[0004] z<o^\£>^)uymm%tkthm^-ii. t*» 

*bS5*ai4Sl. B^ai4^2, g|HBi£*ro*3« 7 'J 
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[0 0 0 5] K3iai£Jl 1 CliP t -Mn^AR, B5e 
a&Jf 2 Stfv 'J -ateS 4 CI4N i - Fe^I, ft 
«tt»»«3KI4Cu (M) Ra*-fi:ttK«flI*it*o 

[0 0 0 6] B5Eat£Jl 2 ©a<bl4, £5£ai4)i 1 t © 

KHjg**u 7 'J -ai£JI 4 oa-fb 
14, E«i#*»e»«»W8#KJ:-oTIB<Bi-*o 
[0 0 0 7] 11 1 3 KS'$*L*E*W*flsM i 14, ffiSit 

EIWiflsM i OJfefif;£|aj»iZ#l5]-e**o 
[0 0 0 8] 

n 3 t+4i»«i a^ax^s^Ei* 

i OffilSM a_tt-* •) , E»flMto&»£> oatHfil? 
#Y*K5K*A5>*L* i, -7'J-ai±>14<7>a-fba j X^ 
(bY^fr-^laHtT^-ffcL. aiWftUiJSiFWWiRaa**^ 
4/-, tfJ*Mb±rEflM#*&^*fc«* 

©aib^Y^fttSW^fa-^ft'T-c^-fbL, a^&ffi 
»o* < WEESE-fbC 4 19 , E«a*#* c> ©a*i*jfcW*Bi 

[0 0 0 9] Ell 4 H*M*ffl*W**M«*fc«Wl 

[0010] S*a«E»**OE«Sa»E#M i OI^M 
C»±* K Y *m t KW-ft tisiioaftW^fi L T V»* 

(4, mi 4ic^$n-&4 : ?c. a-fka»«i*Mt 
fli-^-iaaawciim 1 4 ois^i^ ftafl-m^osj-ffc 

^ILtl 1 4 ©Tm©4 "5 %'<)l'A&L ; &i- : £&Ltz&. 
flW!LTV>fc. L^L, ttMfttUXT-^&Ottl 

&»>> s/NJt*»^kL-riE*<oaj***fiTi-2) 

[0 0 1 1] #*9!l±, ±Efl£#0>««*«?ft1"4fc* 

© or-* 19 , aE«atE***oE«aflscE«$ n 

*itt»ffi*-i-4 i tor* aflMUfctoSs^-xtf-f-osai 
^ttafevumrEastttfluif^ifflv^a^ttmaE**:!* 

[0 0 12] 

(4. 53J?at£Jit, fltrER»att«i:OlB-C»^i-*S: 
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t, ftatt*me t 7 y -ata-s t l, £s<okb 
tsfi^FS]c«s£* t 8![n4a^a3^-e*»)> t*s> 
fliic@^ai4g, !MBi±*ms, 7 v -aas, fta& 

it. S5ES^ailSJBI4, 2oO*EWiOJHi:, Tfflfl 

cttei- * «rE#e i<oTii ±'« ntt«-r * itfE#® 

K©±ffi»:IS:»tfe*i"CiJ»K 2v>i:JI*4 7'J-Btti 
Cttlfi] L T 2 o ©HtrE@5cai±Jf Offit^lSl I4R¥ 

[0 0 13] *»93©«*ttfttB*?-liv»fci* 
Z> fa T ew^^oS^lUS^ 2 o*ia t> 
n^«it=Sr*LT43 1), L^fc, £-8©Kffi tSS^fSJ 
C^SSl^SilK^, CPP (current perpendicular to 
the plane) «*UftlH*^-ca*. 

[0 0 14] $t>C, li/M:S4 4 7';-ittiWlnl 
L"tv>* 2 owffi!EI«lWlSft*l6]liS¥ff*[Pl 

[0015] rntwiMtt^itKi »k 
[0016] *^tt©«*<*ffl*^* t E*iit*0>«Bfi:» 

|p]C0«nai^**4-x.ib*t*t *C(4, 2o<7>7'J-at£ 

l, 'f&^o7>j-a'tt®oa^b^ffi]ii, 

30 ^LT#faLTV>*@^ai&f taib^fatRTffCfc 

s^tsitz^b-r^o 

[001 7] &o-c, -^o^JiRrjijsa** 1 *^ 
L, ffe*o#SK-ci4«stffi#itiini-4o L*^, -o 

2o<0#«MI4E5T|S^c$tLTV^<0T, SLV^omE^ 
[0 0 18] a^Hittl^ tU&MtiWtttttiL&tf&lt 

l-c, a^m^^^Eftii^oa^a^^ia-hcutB 

40 fta*#x.e>*i& 0 2 007 >; -a^Hoa-fb 

cco2o<D#SEiitt?iJ^?ti.rv^cot i a^ 
[0 0 19] S&C«**ffi**fcE*«#<0**«4« 

^-fbLr, a^ffi^o2oo#®^ttisii:^rfi]o 
?iixa#* sJ i-x. *bn^ tso f a^tu*^^'b<oaisi4 

so [0 0 2 0] Sot, :M&HOttM*ttS?4 c EJttttt: 
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[0 0 2 1] L*>*:«&WTNi % fi7*^f>;>>/ 
[0 0 2 2] =fciS, ^Ig^OJ: 7 K> £v> Cl^fc -5 7 

[0 0 2 3] frEB5eat£«l±4 

-3 1 b&xmzmm-eT&i&zti-c^z z turn* lv> 0 

[0 0 2 4] Sfc, *»W-Cli, *TEHl5&Btt*<i4o 
^T* 1 , JjiftMffiS ^fiSA-=e- > > h (M s x t ; m 

«tt«* ! *att«t'iiiit*L-cfltisftfc, v>*>^*-> 

attJf k m 2 B^atiJi t ^Ev^c-ftfe^OBS-fk^lfijSrH 
gL*^f, ^ftt LTIgIttiO«M|S]t-S 

[0 0 2 5] tfrEft 1 I^lti t tffE* 2 B5eat£JI 

<offii9i •) oa^^e- * > v (m s x t ; mamt 
k&mwffi) *m%b*$:z>KtbK\±^ esx-wrMEf* 1 b 

si, *tzm\mfem&mkm2&%m i &m<7>im.*& 

[0 0 2 6] *»S-Ctt, «ai-4«a*ttSrfflV»4i 
kizX ^TOH5e«Stt»*v>-t'r -f ^7i')i 

|6]Lrv»4 2oO«rEH3eatt« 2 B^aiSiJf ) O 

[0 0 2 7] £r"rtf>@^a'ttJf 75*v>-fe-r W -;?7i'J 
S20®5e?5fr&» i: LXMJ$.Zix2>k ^ti-PiiO 
*rEB5£«1±*fciJV»T, «IE* 1 @5eai4Jfri*mJE£. 
3*ai4S fcff U tfrESS 2 H3e«tt»*««rE7 'J -«« 

ai4^* j ^-cisii:KipT-ffM$^, itrE^2@3tatte 
[0 0 2 8] £<b»c 2-o<Dmtz0>mm*fflf&Lr^z 

[0 0 2 9] ttz, #f&9!-C»i, 2o<75fj|e#^K<orB^ 
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Iw, Sa&>i£^LT2/§OK5£a&@5!> f ftJI$:h.Tv> 
[0 0 3 0] *»93TM±, fflTE2«0&5ft&ttV(::&* 

ft/caa-tts^v^^a-Y */<>f 7^it lt 

*MfeU #E®ai4BO3jg«6t7';-att*05SgSI5K{C 
»a«Jfc*§-g-;o t fi£.U 7'J-i8ttlOi8^|6li ? -S 

[0 0 3 1 ] 3f:^^<73J: -5 K 2 o<DtirE#Jf KOPifl tc, 

10 £it£i:, 2-?<D&m&0*tl?tUZMfiL2tLX\>*Z 2 

oo7'j- atts tc ja* * «/< >r r * a# * & £ 

[0 0 3 2] 3ot^t±4owltrER5fiai4S34 t 
[0 0 3 3] 2ocO#JIJRrt ? , ^tfL^fi^L^mM^WS 

EEjgatts, t!£7';-itti, WE*att*m*, 
xufitrERaattSHiioTjgjstsiiit, 2o#i 
Kos^«fitffi^a^isa:^'ft*^ l < a i? , 200 
^«Rurai:^iPi<o«aa^*-§-x.f>*i./wi:i:u, -e-n 

O^Effi7J*> jK^^t,<Da#7^(6]* J -hIfiJ#<7)»-i-i:T 

[0 0 3 4 ] v ?><4~rxmk Lxwm 

-r *> itrE«art±» * *tr 2 « oK&m&m l 
-*<D#ssi«f <r>«rE7 »; -attff £WE®at4 

SH<0lE«li:ite*O#®K+OUE7'J -atiStltrE 

sa'ttBPdi<omffli**^L< 4ot, ^-n-rtio^'; -a 

[0 0 3 5] itz. 3o5/;li4 0«||i2 

[0 0 3 6] ifz, *&WXii, mKK&tit&mi)*. P 
tMn^, S/cli, X— Mn (fe^LXIi, Pd. I 
r, Rh, Ru, Os. Ni, F e OV»-f tL7j» 1 fat tz 
l*2mi±.<D%mXhZ>) ifc&VMiP t— Mn 

—X' (T^fiLX' l±, Pd, Ir, Rh, Ru, A 
40 u, Ag, Os, Cr, Ni, Ar, Ne, Xe, Kr 
<DV>"f 1 5 ^l±2«JSl±07C^-e*4) &&X'W*f& 
Ztl&ZktflltH L^o 

[0 0 3 7] s/^, ^^oa^ttuscii, ttE«*l 
^mS^lcio-C. ¥M^«r#L, BSE*m^«^b 

$ tiz ftmmmzumz titztmm^mw i&ta-t *> - 

ki^k-rz>i><r>X'hi>o 

[0 0 3 8] *3feWO«Attffi*««i, fiS^iri:, 
Bfi£;& |p] ^a-fk^HS $ it * Stta«E«3«<0E»ji 

50 ^e,/<;i/^^f-^^ie(;m7j-t4>l t * { T*# £ 0 
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[0039] ttz. ^awoaaMftaas^oafc^tt 

14, JSlT»wS-riS**"f *"bWC*>* 0 
[0 0 4 0] (a) T*fc«KK3M8tt»* Bgatt 

», #att*m*« yv-m&m, nm&*nm* 
HjeattWsWi* s*ifcT«#»K, ^truRaiatt 

iDos8$t*-^>F (Msxt ; m%amttmwv> 
m) #m* z % i E5gai4Jf t » 2 B5gai£jf ^a& 

ETflo#jf J&-C14, tnam2m^^<omi^mmm<o 

went 2 mfcm&m ©JnaB«s »» - * > v t 
■•)**<t4i8t, (b) itrKR5i a*te . ueth 

£BML ffrEKSfetttt*. HtrE±fl!)#->f $1, SinftEK 

auras* MfBHsat&i tfMsatu 

— — ii'-j'h z.b\zx\* ntuELMm&m t m ess 1 

-attSt-MlfiJLTV^ 2oO|irfB^2 @^ai4®<Ofig 

[0041] ^woa^ttm^oiiijs^ffiTii, «r 

12 (a) XSCj3V>T* ttfitl B5ca^SSO t »2H 
^ai4B •) <*>a$C*-> > h £t*5eU ml 

IB (b) iaK*v»T«»*T-->UOa»0***«r 
S^LTvSo ifiiriot, — E<£>a*§f T--;n 
Siff "5 rtf»j-C, & 7 'J -ai£Ji K*t|fiJ LT 

w»4 2 ocottllB^ 2 H5ea^oa-fk*f6]7ii J R^f ^(6] 

[0 0 4 2] let, ^S&EKJ^T^jaSilfcaaU* 

[0 0 4 3] *»WTIi, «riET«#»«i*»e>tt 

fcft, «««ffl»^4^=*«+©*tttt#iliAi-4£i: 
&Sitt4::ia*-C£4 0 

[0 0 4 4] 4fc, $5^T-I±« mJE (a) XSOftt) 
(c) T*bJHK£5fcB1£JI* B5eat£Jf> ?M8 

tt*m«, MHttmi, str@sais 

T^ticKitti, *»tt*t*HB, 7>;-at4^> 
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>vh (Msxt ; i&^a'fktKJpom) 4*41*4*1 
@^a^ tus 2 ®&m&m ##m&+ ram *k l xm 

itJioj|tttiB*a 9 > h*«nE*2H5ea 

[0 0 4 5] ifc, *«HOBtattttiB?-OSjt2r& 
14, KTi:itIl*ttStO-C*oT<)J:v> 0 

(d) T*»t>jBnRaiatt«, «i Hjeaitfft^att 

**s, 7-j-ai4^> sir* 2 b jeans 

* t *att + raw k g 1 Bjeattis #> h * *> ®&&®.m 

ISt, (e) »1 <75a*4 3 r--;i-*i4LT > irEK 

20 5imi4sxi4^i *mm3mn.mkm\ @^ai*Jiratc 

a^b?rl^-*l«i]tc@^1--6ISt, (f) ttGAMBttfl 
«»*r^»Sfcl4-»»*i-&xei:, (g) 

ai4*^fli«L, «rE«i +ras:afiattet«!rfEfe2* 
atts±tc. T*»?»«c«[iiajeatt»i:*ae«fnBJi 

t*2H3t«tt)l*»e>35c*H5eatt«, #ffl**MMT 
30 «8[14cfB3ei:^lH5e?»tt)Sf^t > *4B)eat4S : S:*1- 

z>±.m&mm. RtrR»att«*a»i-*xii, (h) 
1 @^attBtmi£R5*ai4«wic^i{ie'&a#«rife^. 
nrET«#»Ko«rE* 1 B^ai^soa-fkis^fi 1 ^ 

Ifi]lcH^i-*Xgo 
[0 0 4 6] *^^TI4, T1BIJ#^R*» 1 

=.-^K*itr, Tffl#®M*<7)^i H^aits^^fS 

40 +r--inc*»»tr, ±lMPWll>t>«>ltEKSftSttJlZ 
i4^2^rasaiai4et»iH^ai4swj»^»ie'&a 

[0 0 4 7] i ixtc J: i) , ME±ffiO#SROfrE« 1 BO 
fettttJiottfl:*. TWET«^«RotWfE» l B5Eatt 

tteoa-fb*i6]«rS¥^ifi)tw-c^4o 

[0 0 4 8] fi£-oT, *«HKJ:oT»J*&*l*:BMft 
so k£\z/*)V7.m$*\hliX'%2> 0 ESit^|6]»ca 



(7) 
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[0 0 4 9] #S£93f(4, «re (e) I8T. TH#S 

-Si5l^*1-S 0 
[0 0 5 0] *aarii, ffrC^NBttlRMtJtftM'C 
Jg*Urv»4 0-c. Be*attttSB*B<attL-Cfc 

+fl-*»^b«ttftffl* t * •? > aE^attaaaoa** 

ftoT, fflEB 1 *MR5£ai*i:Ji fc'ftfVS'JV^ 
K 4 * > - v*- 5>«R-c § * o 
[0 0 5 1] £43, fix^jvf-O'ft^? x ) >y b 
14, fcf-A^JE (JlDiS^iE) #10 0 0 V^IO'ftV 

xl4\ 1 5 0V~5 0 0VOlf-AtE#ii'^Ji4c 
[0 0 5 2] 4fca|e»9iTtiU trie (d) IgT% ItrE 
#«tt«ttB * 3 AJBL-hT 1 0 AJBLT-C»jft-t & i t * J 

*BE ( f ) Iff-CMS^***'-??^ * > 5 y 

N&3ftBttB KBE^T * > 5 i; >y\z&\1Z>y*- v& 

[0053] *aar«, m&im&fcmmz. ru, 

Re, P d , Os, Ir, Pt, Au, Rh (O^-Ttifr 
[0 0 5 4] £<bic, #HETMi, mis (f) Igt, 

iiirE^ai£«as ommm' 3 a j»t t » & * r-, asa 
aaaaa *4v»i4BEaaa««B* 

[o 055] ztiizt^xm (g) la-caasn* 

t^2*raR5*a^t ^-ftcossattstr-c^, s& 
i Ba«iwoatfK!rmt:afflfcHai"*£i:* f aBK 

10 0 5 6] i/z, *aa«>«aaa*^-«>Ba:&8c 

[0 0 5 7] (i) T*e>«»=R»«t£B, BlBS&B 

14® t ^att* raa t a 2 spates *f>is B5gatt 

Jf, a«te*ma, 7'J-ai4/f, MHB&aaa. RtT 

a 2 s^atss t $m&* mmtmi B5gai4Ji * h % 

B 1 oa*^T--;vSrffiLT, KER&attetliiJE 

a iBa«i±BMK£»a'&B# 2oou 
eb i BjgaaaoB'ftfcB-^nijKBje-raiei:* 

(k) BEBB«iB±KEa«ttB«:^aU BEJR5* 

«tta±K, Tfrhmzns i s^atis t#ai£*BB 
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?y-a&a, #ati#as, su^ssgateiia 
Btt*BBfcBiB£8ttB*fe&«B£Bea**i- 
4±«*«§i, xw f R»«tt«*a»i-&iiix (i) 

B2oa**T--.«/**U «rE±fiiJ#SKWflfrER 

ac±flj#JiKo 2 oobbb 1 saaiis^a 

lb£, aKTB#BB«>WEB 1 BJea&Eoaibt R 

T^m^Bjei-Ais. 

10 [0 0 5 8] *«9§TMi, Tl^il^l 1 0«i=P7 
--/H=*»fC, TB#BB+©ai B5eai4®*^5c 

^T--;nc^tt-c, ±Hffl#SK«fofrER5Sai4Si 

ai B3eatta«Kxa«'&a**»*s**. 
[0059] zmzx*). BChaaaBeaea 1 b 

SgateJf oa-ft*, IBTflMROltEilKBtt 
Boa-ftiKSFfrSfilUBse-f *i tri*T-§, lv>i:« 
447'J -attBlCttfa 9«>BEB 2 s^a 

20 [0 0 6 0] ftoT., *BBC J: oTa* 

mm* i> , E«a#oaibsaa& *• t fcv>-ct»t * 
tii:^vxif*aiitHo an, 
^t$*j-4aaa*Ea*oE»«#*»?»oa*ia*«* 

[0 0 6 1 ] *«Bi;*»t«aatt»iiv»teu»4 

Eaaaa <^«a5 1 ? y -aits oaan caan«:a 
*4(&&u 7 y-aaaroa^mi^-^rKaJc-e-ijt 

30 t,fLi„ 

[0 0 6 2] *§&^<D4 7 U2ooflt(ffi#-SKWKU, 

4->*9v ?^<<T*mt LTagg-fiaatea**®* 
u -a-ae ^afta^-f r^aa*«ai-4 i 

[0 0 6 3] 443, ±>6Lfcai OSS»'f7--«'tf 
2 ^a^4 3 T--;w*ff -5 2oco?g^tiJ* : f-<oSli«^ 

40 t--;i/=&, B5gattso«a*4 5^<, 

n y ^a^4 *) b/bZ^mWi'Pr-'n 7 Z ttf&i Lv^ 0 

[0064] zmzx*), aETa^aaoaea 1 b 
3e«aaoa-ft*i*]«:a^t**rn. fjE±a#aa<o 

aEaiBSeatta©a^k«r, *ETtWRO»E» 

1 B^ateaoa-fbtR^tT^jsjicB^i- t^-c§ 

[0 0 6 5] tfe, ±aL/:fl©Ii4 1 7--^t5l 

tt*av»*t, *Bje«tta*»aLrv»4aEaiB 
50 5eatt®«-^Tisii:aa-c©fiS;L, aEB2Bsgaaa 



(8) 
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*>£t|bi elitists: t tS*"C§ 4 c 
[0 0 6 6] S^lw, 2o(OfrfE#«KS:fllJ5S;L-Cv»4 

2 o o«rt s 7 'j - ae* x.v4o <om E#ai**ms t 

[0 0 6 7] 2oQ#iR^ -f-ft-Pfi*tv»BWoiKr 

en^sttn. «tE7'j-«is-«, tHHHBttttfMK 

-P*l(OSffSE'fb*jE5t»-* + V-b^L&O £ t fcft4<9 

commas*, «fls*toa**iRi**±fij*o»'fi'i:T 

(4fn i^ov) £ \z*&-o Z t tf&B) tc ft £ 0 

[0 0 6 8] Sftiz^ -i >A? v?sHTAmtLXWif& 

■t 4 mn.m&&m * # tr 2 g m&m oif^f l 

■ IBJomtti:flft*0#JlK«t>©ltE7'J-attlii:«rE 20 
«at£SH<OffiSttf*^L < ft -of, ^-fL-f*tt<07'J -SB 
1MK«*&$*i4«v<4T*«#a**L< 44©-C»S 

[0069] ttz, *T^(~-e«-r4saER5iai4so 

TJf £U-*S-t® Htt«-r4tWERai«i4»0±»»=*« 
[0 0 7 0] 

[«MO**fcO^J8] Bill, #»9iK*»*4l(n OH 30 
JSJKS OSS^« tii £ E jg*Ktt t OWltO ffiHU * €> JS. 
««-BfBHT*4o ft*K Hi TMiX^lRlKJiO^St^ 
<0 4" *SB^-W * * 86 Wf L T m L T v> £ 0 

[0071] mi tc**i-**i*ax?-ii* mmm~tz 

SJKwffiiMufiiS-cj.oss^m^oy >; -at£B<o 
naaift^Eimn **itv>4v^i oai ft t ¥fT * ¥ 

ffi-C*4o HlTli, EflHftt*fcattA9liX-Z?li 
KTfTfcspffi-C**. 40 
[0 0 7 2] ft*5, «JK«ia*W#±*«>««^» K 
KJ8v»fe*l4*-fi\ E»«#fcOJ*filffii:li, v»fc»9>4 
AB SSCOC: t T-*4o 

[0073] witfT/i'St-t 

*>*-/<4 V (AI2O3-T1C) TMSii/;^5 
Eiltttt t ottftffi t it ffifflr% * 7- > uxtt ft if k i 

[0 0 7 4] ftfc\ EftlWliBJMftttCTeEfMKtt 50 



14 

oEJMt#*»e»oainB»3!rrtiiiBia%Y*«i (>w 

|SJ) T-*4o 

[0 0 7 5] HI 1 011, f l^Sit* 

4 0 1 <9^l£Jf 2 0 14, Wilfe-Ta, Au, C 
r, Cu (I) W » ftfc"CEJj£$itT 

[0 0 7 6] mi <0^mm2 0O**_tiBICl4. RSI-a 
&« 2 1 a«iJjSS*i.4o K5£ai4JI 2 1 li, tc^X (tz 
fiLXIi, Pt, Pd, Ir, Rh, Ru, OsOH 

1 ttf fcli2«tt±«)5c3lfC*4) tMnk***t* 

5*S814^2 1(4. 7C»Xt7C*X' (fc£L7C*X' 
14, Ne, Ar, Kr, Xe, Be, B, C, N, M 
g, A 1 , Si, P, Ti, V, Cr, Fe, Co, N 
i, Cu, Zn, Ga, Ge, Zr, Nb, Mo, A 
g, Cd, Sn, Hf, Ta, W, Re, Au, Pb> 

atr*±jH5c*©$ *> 1 2«ua±o5c*T* 

[0077] ine»oK»att»»i4, »ttti:«ni 
^ias * as < * c kw 1- 4 a^ati® 2 

2 1 m^m&m 2 2 a t 

l»4« t tzB3m&m 2 1 14 5 0 Aia±T 2 

5 0 A&Tff)Iit-M?ti4i Lv» e 
[0 0 7 8] ft 1 (O^Si 2 0 k RSattS 2 1 t 
C0KIICI4, T a ft f-C^^fL^TSfeSt, NiFe^ 

&ft irrje* ? tL7t v — k i"f ^-OTKjft ^nt^ttJ: 

v»o v-KU-f-^14. it Lr®^Jt* B B B d^^»), R 

?^attS2 1 kommkw-fttcxfaK (111) ®**« 

^BEFrJ^^TV'So v-KU'f-V»4 > NiFep-4M 
N i - F e -Y-&# (7t/iLYI4, C r , R h, T 
a, Hf, Nb, Zr, T i ^t>Slfn4^ft < k 4 1 
«JBl±) > CrT-lt?tittiv\ i<if>o#K-c» 

M^Siti:J: DR^attS 2 1 tco^St^ffft 
^r&](c (111) ®**flE3feE[R] L^i" < ft4 0 y-KU 

[0 0 7 9] fcfc*«93US»*4a*l*Hi**-RttS» 
(7)11 1 SH*[6] tc-b >7WSJi4C PPIf*4 
fc*, v- KH'-Vtc , t.a«3tc-t>^«»il^irLft4dZ<g 

KCiiWi tifc^CPPItliv- Kl^f if 
I4N i F e£&, C r ft ^Ottt&tfiOfiV^HfJ^SS 

[0 0 8 0] ^ICSaatSB 2 1 0±(cli@^ai4^ 2 

!4 3Jifl|jt-C»ja$iiTV»4. 

[0081] s^att^ 2 2 *fltj£-f *g i ssatts 

2 2 aSU f ^2@^at4«2 2 c 0«l48tl*t»*feft 



(9) 
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<fcO, fflz.HC o, CoFe^l CoFeNi 
N i F e ifZmWL 2ttZ> c # l B5eai£Jf 

2 2 a t £ 2 BJgSttH 2 2 c *>HCI3flq8tt**#*l- 
tN A#fi5U(4R u, R h, I r , Cr, Re, Cuffl 

r.W2 2b^SU £OflMt»-J:tK miB5eatfe/f 
2 2a t^2H^fiStt®2 2 c 0«S-ft^|fi]ii5lvMcS¥ 
fr^cKM-S^*.. wtLli(/'t)^S vv-fc-r -f y ^ 7 1 U 

[ 0 Q 8 2 ] K3l5£t£Jf 2 1**1 S^attS 2 2 a BO 

tflf£ 1 BJgatta 2 2 aOWW^-f h^fr (H^Y* 
W) £180° *4*#flJKE5£3itfc»'&\ ^^-^ 
©m 2 Beaten 2 2 c»4RKKY«SftfflCi 

£2 2<75afk5-^3cL3t«^lct , §, *fcHJgatt»2 

2 tR5liSttl2 1 fc©*ffi"C»£-t * 

[0 0 8 3] 4U«itlf, ^1 B^ai4S 2 2a cofllip 

1 1 Rvm 2 H^a^s 2 2c <r>mm 1 2 h**.-?*. 1 

0~7 0Ae«-CJBJB3it4o *fcMttfWI2 2b 
Olf t 3I43A-1 0 hWX-fcJiSl-zrti&ZflZo 

[0084] ttzmi mimn-m 22a, m 2 B5eatt 

I22c li*ft.-e , *U|H&E3N!S 0 iOl^t-^ > h 

^1 B5cat£Jf 2 2a, «2 B^att^ 2 

*) <oa^*-> > Hif&fnaffcM s xmw t TNftjgs 

*u mx-\£m i B^aae 22a, m 2 ssas® 2 2 

1 B^att® 2 2a, * 2 B5eat£Jf 22c «I?rI 

iWi^t^ mi Bsa&Ji 22a, m 2 B^att 

122 c©J*ttW»£ 9 > h i&tthm 

-U'-CIJ. wftlcioTS-KHcmiB^attJf 2 2 
a, *2H3eatt«2 2 c *Al7*uattfl|jSCi-4 

[0 0 8 5] BSgattS 2 2 O Jitc liAMBttWFHI 2 3 

«s*itv>s. nmmt&m 2 3 i4«*.iarc u %t- 
o«*i«a:oftv»*mtt*t#ncj:oT»j***i*. ^a 

14*m» 2 3COM)? t 4 l±«iLl/2 5 ASSET* 4 » 

[0 0 8 6] *K*«tt*t»Ji2 3 0±»=li7U-att 
Jf 2 4tf f Bj££ft£ 0 7»;-«tMI2 4 14, N i F e £ 
CoFeNi C o F e Coi fT'ffM 

HTV>4. 7V-Stti2 4©R*li«;tlf3 0 A~ 

i o oAtw. 

[0 0 8 7] 7 'J -attJf 2 4 *>JLKIi#«tt*mJf 2 

12 3iiiii:i7i:cu«; f-eff^a s tiz,* $mmm 

M2 5 0lift 6 2 5 ASS€"C*4o 

[0 0 8 8] 7«;-«tti2 4i:*att#ftl2 

3 Xtf/Xlig|H814*m» 2 5 cOP^n, 7 'J -attJf 2 
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4 o*m4n$&i&tm* 2 3 *#«tt*mji 2 5 icsttk 

•f4w fcfcE&Cfci&OC o^CoF eri»<bi.5>tg:ffcR!Flk 

[0 0 8 9] ?E81£#&J| 2 5 co±lC(4B5eai4® 2 6 
tflfm$tiX^i> 0 B5cai±^2 6l4, @5Eai4®2 2 

[0 0 9 0] B5eat£® 2 6 2 B9£&i£V 

2 6 aSJTSS] @Sltt®2 2 c a* liatt*m*5> «r 
*) , «itf C o, C o Fe^ CoFeNi 
io N i Fe^ifffMJitSo m2B^ateJf 

26aill B5tat£Ji 2 6c ORO (CI2»tttt««4tfi- 
T*, A^WtCJ4R u, Rh, Ir, Cr, Re, CuO 
■7 *> lS**vM±2«m±0^£T®fifc£ft/c#att* 
■■2 6b#*«U iO**i:J:0, £2B5£at$Jl 

2 6 a tm 1 B^a-14^ 2 6c <0a^l6ll4£vncR^ 

[0 0 9 1 ] i<O^JfeB^T-(4, B^attJS2 6co^ 
*>, J* 1 B^attl 2 6c l±*^ttWt*R3*«ttJi 2 
7 t«LTV>T£&i£-g-a^>0 J S§£LTi5»), 

20 1 B^ats^2 6 coa-ft^w h^ifiit 1 8 o° m% 

**lRU;HJg*itfc»-fr, <b ? 2 B5ea&JI 2 

6 aJ4RKKYffiS^ffllci >?;W h^lfiHCBSeSft 
4 0 

[0 0 9 2] *iJB^att«2 6com2B5eatSS2 6 
aS^l B5gai£® 26ct, -ttl-FWfLttlHatS 9 
(SfDMMsXlf t ) 

[0 0 9 3] m 2 B^ati^ 26a ©If t 7 Stflfl 1 

B^ai±^ 2 6c (omm 1 8 i4-g-n-?n 1 o - 7 0 a® 

30 JST-^fiE$nio t/c^att+M® 2 6 b<OJHiP t 9 14 

3 A- 1 0 hWX'foffrX'fcWLZtiko 

1 0 0 9 4 ] Igffittl 2 2 , g|:B1£#*U| 23, 7U 

-ai*§ 2 4 , ^^ai**t«-s 2 5 , BTgats/i 2 6 a** 

[0 0 9 5] *i:I^IStti 2 6 cO±lcl4K3^ai4§ 2 
7^jE8ftTv>4. S5iai4^2 7 l4S^att® 2 1 
tlB)#lc, tc^X ( L X 14 , Pt, Pd, 1 r, R 
h, Ru, O s 1 tti/c!4 2m&±07tmvi> 

#8iU>. *>4v>J4R!!6attS2 7 14, TctXcxf 
X' (fc/iL7C#X' 14, Ne, Ar, Kr, Xe. B 
e , B, C, N, Mg, A 1 . Si, P, Ti, V, C 
r, Fe, Co, Ni, Cu, Zn, Ga, Ge, Z 
r, Nb, Mo, Ag, Cd, Sn, Hf, Ta, W, 

Re, Au, P b, Ri/^±mytm<oo-*bimitzit2 

ftJa±cD7cSfCfc£) tM n £-g-*-t££34ai4*mi- 

[0096] fcfc, ifejzRWi-ia^tax^Roiijt 

so ^ft^-fflv^r, Bl oa^US^RS-JBfiitl-ai:, R 



(10) 
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smws 2 7#, « i * KBL&m&m 27 at. i a & 

4>(><DK44o 

[0 0 9 7] »1 *niRaH8tt»2 7 a t^2^MS^ 
ai4*2 7 cl4, n Cfc«KORaHB«i*M6K 
±5EOP t Mn^ X-Mn^t, *4V»liPt — 
Mn— X' <frft«rAv>-CM«it«. 

[0 0 9 8] Hi ^BfiMttl 27a CDRI? t 1 0 a 
J4-e-*i-P4i5 0Att±2 5 0 AJBlT"C**o «*.l*8 0 
At*J. 443, All tHWtti2 7 a 

#, m 2 *m%. i &&&m 21 c «4#a-ci4R3ft«tt** 

S4v>RJP, PSxtfl 0AJil±5 0 AfilTriort 4 

[0 0 9 9] S #H8tt««« 2 7 b 14 1 Am±3 A 
jy,T<0£v>|&JI-Cfcl), R»« Re- Pd> Os, I 

r, Pt, Au, RhOV»-fH*»l«?fc»4 2aJBl±-C 
%m$itX^Z><DX-. mi *mjR5M81£JI2 7 a h%2 

ffflR&m&m 2 7c (cRSft»itwar*sf*fli**i:* 

m 1 ^WRaiStti 2 7a i:*2 «*»IWR8*attJl 2 
7 c *-#0£5£ai4®£ LT«ffi$-£* tfTTteK 
4 4c 2 7 bO#»#, » 1 t»HR 

Si&attJf 2 7a t»2 *BR»«tt«2 7 c fKffiMftL 

[0 10 0] 445, *NftttfiM2 7 b*»»ft*r, S 

5£at£Jf2 7 c^bifeStO-Cftortiv. *7t, R 

[0101] S^attJl 2 7 <0_tK!4, 1 @5eai4Jl 

2 8a, ^flStt^KS 2 8b, 2 @5gai*feJf 28 c* 
t> 4 4 -> >-t 7M y^i'J S<9B5ga'ftJf 2 8 , #a 
14#£Hf 2 9, 7 «; -«ttJi 3 0 , ?H&1£4m* 3 1 , 
* 2 B£&1£Jf 3 2a, #«tt+W» 32b, * 1 @5g 
a&Jf 3 2c*?>4rSy , /'tf'(^7i'J M^B^a 
ttS 3 2 ««BOi«*lB«?R «:««-*- 4 2 
HQ -5 *> <0 I> i: or** 4 iM&m IU fcflSJS L T v> 

Jo 

[0 10 2] ±«|^«RU*»J«-t-4*««)*l-*H4, T 

[0 10 3] ±flO£»RU©±KI4*lBJfc«14»3 2 
c ^ R&atff 3 3 Wf&WL * *i * • R5£ai£Ji 3 

3 t RSiM'tte 2 1 &0 f R5JiateJf 2 7 fcntRK. 7C* 
X (Jt£LXI4, Pt, Pd, Ir, Rh, Ru, Os 

*-*-«R»«tt*t»-C^ft*4i-4ii:**if * Lv» 0 &4 
VM4RSH5B14R3 314, x3£Xi:7c3t?X' (t/iLxf 
X' 14, Ne, Ar, Kr, Xe, Be, B, C. N, 
Mg, A 1 . Si, P, Ti, V, Cr, Fe, Co. 
Ni, Cu. Zn, Ga, Ge, Z r , Nb, Mo, A 
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g, Cd, Sn, Hf, Ta, W, Re, Au, Pb, 
»a f #±SB7C*«> 3 *> 1 as fc «4 2 «Jtt±©5c*-C* 

[0 10 4] 445, »J6i-4«iS^ffi*ffli'»* t, 

*a* ; ?-RoRaattii2 1, R?iatt®2 7, rvel 

&m&m3 3l4 3oi:<,mcaJftitOR5iatt#*H=J: 

[0 10 5] ijclCl! 1 -9 KR5M8ttR 2 1 Stf 

10 B5gai±JI 2 2 <7> h 7 v 5 *S^[S] (0^X*[6]) K43»t 

aMfflijsSffiicii, »ioti!2 0±c, Ai203^s 
i 02*iT-CJ^fl£S.*tfcJfelt)i 3 AtfTtmznx^Zx, 

ttJf 2 4 OTB4 fcTfliJUteSLtTv**. 

[0106] m.mm 3 4 <o±ni4^-r r^rmm 3 5* j 

®fiS;^^rv»4o -tLT^7;*Ti&«3 5<0±.KI4^ 
- KVM T 7,J1 3 6 * { 7 'J -ai4S 2 4 OfflOBKttfa-t 
4&B(-^j£SixTV>4 0 

[0 10 7] ;M 77T&JI 3 5 14, ttMltt4'ff't£ 

20 ^«jg (bccis) <D&ig,WLxmf8. ztizzttmi 

Lv> e 443i<Ot ^/<-f 77TitilJ13 5<Djg B B BBerB]l4 

(10 0) M* J ®5feSE(6]-t4it**»i 

[0 10 8] it:"- K^M77.Jt 3 6 *4, CoPt^ 
^CoPtCr^ft«?tlSo C*i.5>'&£© 
*S B B B «ifi»4, (fee) tSl^T^fllit 

(hep) COflfflfc 4oTV>4 0 

[0 10 9] iiTiEO^JRR-CJKJSSiifc^^ 7X 
TAfe@ 3 5 t-'N- K'M 7^^ 3 6 ^»B$;-t4 C o P t 
MiOh c P «itOft : f-^(ii5v^-(it44^*3lc, 
30 C o P t f c c«S*ML^?) < h c piit 

X'M&Ztl*'-? < 44o iOtlhcpfltaOcttliC 
o P t*^0«|^ErtlcflE5feEr6]$n4o h c pfflfJg 
14 f c c«jit-Jt^Tc«l*l6]lC7C§4a$tM*i±*^ 

/n- K-'^'f 7^.® 3 6 (ca#tr-^x.^: t 
tiMffitfjH c I47<§ < 44o ?<bt:hcp(Oc«UCoP 

a-fbT-**t>*t4^^1tSI47C# < 4 4 6 ^ 
40 - VVW 77.® 3 6 Ti-'b^-rJ^^'Y 77a#£±f 7<£ 

[oi io] *«wr«4» m&mawitb3Li3*& (b 

c ciS) <O^JS)Kt4, Cr, W, Mo, V, Mn, N 
b, T a <OV>-f tlfr 1 «£fc(4 2mVllL<n>7imxi&l8LZ 
JiSItWi Lv> e 4 4J*»WCl4^'f 7^T*W3 
5 7!» s ^?ti.TV»4 <TUK 

[oiii] itzz<ommMmxit, ^-vnrxm 

3 6<0±®i4, 7 'J -attS 2 4 ©±li •) fc±ffllJt-<2: 
50 [0 112] ?*bt:, W7^13 6<7D±(CA 1 
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203^s i 02ft f ff>t&mm 3 7)i«?n-cv^ 0 & 

T*T&Jf3 8 0±Uli/N- 7-XJf 3 9 'J - 

-Y TXTHkm 3 8 O^li/f-f T ATSilJf 3 5 <DJtfftt 

r*ms 6<o*mtiwii;-c;fc& 0 

[0 113]^- K/<-f 7^13 9 <0±K1±. A 1 2O3 
■-^S i O2*fc0*fe^4 OtfWtl&ZiXX^Zx, 
[01 1 4 J * LTIMM 4 0 frbK&m&m 3 3 ±K 

Jf 4 1 <DttWli% 1 <0^®Jf 2 0 tl^C J: ^ (C, ffllxl* 
a-Ta, Au, Cr> Cu (fB) -*>W (^>^*^-r 

[0 115] $tz, i^LT^iv^s, •ggJi 2 0OT 
N i FeftiTOlkatt#»*»fe4*T«-> 

< n i f e *¥<D&m&ttftfrb%&±nz/-)v vmafl 

tSctfbtiZo fcrtfU N i F e ft f Oft«tt*tftlifl 
^4r*i-*Ot?TgB->-;v KJBS-iE^RSfifiS^Ji 2 1 <D 
TWiZ&-t2> X ? CMLttti i: LT«ttS*T <b 
<tv>U ±SBv-;i/ KV*it8£3M8t£Jl3 3 O 

±BBt=«1-* J: -5 K«&*L-C««*i: Lxmit&Z-tXh 

[oii6]ii K^*n*««*ai*?-Rii, m«e 

2 0, 4 1 a» e> Sit -tB^JSBIU&irFB 
#®ML<0#S<D^ffitSit^[S]iraEnsc P PM (cu 
rrent p perpendicular to the plane) tVf-l£tl2> 

[0 117] f LT, T*»<bJmcH5e«ttJl. 

mm. yv-m&m. $m&#am. m%.m&mtmm 
[0 1 1 8] hi {zm^tifzm^iam^-Rxit, ge& 

[0119] ft&\ Huc^sft-sa^ajx^Rr 

li. R5iB1±J§3 3<Oh7?**g;fr|6] (H^X^[6]) (O 
MfflO«gB±tc 5 i 0 2** <b ft 4il&!£E 4 

2 #fidl»JS$it, ««« 4 2 M»=WSg<OMIlT*«HJ»t 
"bttTv^o -©i -9 KS&m&m 3 3<OMffl^ggBi: 
^2^1114 lMKfeIMM 2* f MtSc, ffiKg 
2^114 1 frb<r>*>xm.mi: *MEHIWT*>±ti 

[0 12 0] Lfc**oT©lteR©*7-HMX«:*S< 
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Sff* * Xo* § ^±fl!l#«B U & CTTI^iE L & W 
KSSJiatSJf 2 K 2 7. 3 3 ?rMLt(,, 

v^a^ffiSR^R £ h tf-5I1feX$>Z 0 

[0121] ;x»c, hi izTjiztittfkwonnvMm 
(Dmx.&mttRnft&tz&m&z&.mi-Zo asm 

10 HJ3lf^-RO#fili, B5£«te*©Brfk#fl«>K5gKa 

[0 12 2] *1\ T«#*JRL v-tx-f 7 

^ 7 jl 'J SOfflJga^S 22©gl BJeBteH 2 2a 

a. R^ai*^2 1 fc©w©a»»'frBKucj:. D T, a 

^iRj^Y^lRlt 1 8 0' *»ofc*WKHjeSftrjJ 
*K »2H^ai4S2 2 c ©B-fb^l&JliY^I&JlCB^S 

126^1 Bsea-as 2 6c iiS5*a&s 2 7 1 on 

OX«ft*i#KJ:oT, a^|S)d s Y*lR]i: 18 0° 
20 ^fto^faKH^Sft-CiJlK Jg2@£Bt£Jf 2 6 a 
oa-fb^lS] li Y S it X v» 4 o 

[0123] @5Eai4^ 2 2 Oft 1 @Sa«^ 2 2 a £0 
*(i®»=y Ijwa^*-^ > h (MsXt) «fcl)feS&2 

Bueatt* 2 2 co#ttffi»a h (m 

sxt) < LTV^COT, ^ffirotfiffi«i ») O 

a^.*->>h (Msxt) ojjfax&zmfcm&is 2 

2<oa<b*[S]liiI^Y*|6]ift-& 0 t/c. @5£at£S2 

6tt^i a^a^s 26c *) <oa^* - 

>>b (Msxt) £<o i>m2 m jeattn 26a 

30 I»S^S^->>h (Msxt) *^#< LTV> 
40T% MmttI»ll]Ol^->>h (MsX 

t) <ojjftx&zmmm&m2 6<nmtiijfti*m7FY-% 

[0124] il TI4, m 1 SSa^S 2 2a 2 
H5eai4^2 2 cafeinc^l B5tai4S 2 6 cS.I/112 

OKiPSr^ft t>-^4ii: lei »). -f-n-e-*iiO*12:M«a 
«J©«jR*->>h (Msxt) *»»LTV** 0 
[0 12 5] iffiiJ^MU^U^-avV-fer-f y 

40 ^7i'JSOB5cai4^2 8 0^1@5cai4S2 8 a 
li, SitBttl 2 7 i OBOX*tt^aH|ic J: oT, a 
•fb^l6]* ? Y^l6](C@^$nTi3>), H2BSa^S2 8 
c oa-fb^lPjIiY^IfiJi: 1 8 0° *fto^^|fi](c@5E? 
ttTv^o ->>-tf-^ ^ 7i'Ji!!<!0B5ca'tt 

^320^1 B5eBttJ§ 3 2c ItKimtem 3 3 t om 
OXM^Ciot, a^|fil* J Y^rf6]tc@5g$ti 
»2B5eatt^3 2 a«oa-fb^|S]liY^Ifi]i: 1 
8 0° #ftofe^[6jtZB3c$<irv»-& c 

[0126] ttz. mfcm&m 28<d%i mfcm&m 2 

50 8 a(D%.i<LWffim*)<7>m%.'e-* > h (MsXt) X*) 
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ft 2 H5eSStt^ 2 8c ?>iiM2ffi«S "9 ©IMt* - * > 
h (MsXt) < LO'40T, "frJS©J|lttffif* 

=S O^a^e-^ > h (MsXt) W^r[6]T**)^@3effi 
t£JB 2 8<Dfi8<t^(fi]lill^Y^[fi]t 1 8 0° Sfto*:* 
|6]Kft*o B5nai4^3 2T-*>ftiB5Eai4Ji3 

2 c0#MI > h (MsXt) X<0 

i> ft 2 a^atse 3 2a v&iiLmmm <oa$i* - ^ > 

h (MsXt) < LTV>4OT, -&SS©*ttIH 

^•joa^l*-.* > h (MsXt) <7>JifaX-$>2>mfcl& 
f£J| 3 2<OfiB-fk^|fi)»±ll^Y^f6]i 18 0"I«:o<:J 

10127] Bl T14, ft 1 fflJelSttS 2 8a Xtfft 2 

@5Effi&tt/i 2 8c ^fe^j-ft i m^vtitm 32c stfft 2 

B£at£J13 2 a *raC*M**/Bv»TJgjSU £<bK, 
Zti^tKnWkmZ&Kh^tZZ. b izX 0, *ti?ti<Dm 
i&mftiM > h (MsXt) StPIbLTV^ 

[0 12 8] i©i 7 K, HI ICTFSft.S&^&fcblSf^- 
R-ei4, s>nc.^ft.& 7 'J -ateSt-ftlS] i_-cv>;*> 2 o 
oft 2 B&BttV oaib^ftteg^^fticft o T v» 

[0 12 9] y^-tf-f 7^7* ';aoH3eatt«2 
2. 26, 28, 3 2 11, Hi B5&&t£@ 2 2a, 26 
c, 2 8 a, 3 2 cl^2@5eStti2 2c, 2 6 
a, 2 8 c, 3 2 a ©BJgatftC 4 4S«ff <R*^-« 
IP) £ , ft 1 22a, 26c, 28a, 32 

cStfft 2B5eSBt£/B 2 2 c, 26a, 28c, 32a 
Oiimfe^tilcn^IL^O Cl tKJ: + 
>-t;VT^-So £*tK4 •), B5e«'tt« 2 2, 2 6, 2 
8, 3 2 0B5g«B-ffcl-£&Rfi£# (RS?S*) 
<D> 7 'J -at&f 2 4, 3 0 O^t&a-fb-^o^&M^ 

|0 1 30) fct> 7 'J -ate® 2 4, 3 0 <r>-%MM. 

M 7*ffl Wita**^ «r*4-c 1:44. 
[0131] r -> > > h ') - 1 li, W±Ui;£j?& 

< ft£o 7v V* h V -*»0 KficKS 

[0 13 2] TftfSTv Vp< h 'J-»4, 7 'J -attJloa 

ito^m t B5Ea&t£Jf oH5ga<k<o*iai 1 ^as ltv> 

atitrOift&o 7->>> h 'J-^7C# < 1**14 t > 
f-f r^feOtMltoR^ttOd'IEflUwTSft < ft 1 ?, ^ 
7-OJ!IBi:ft&o Z.<Dtz*>, mIlfiTv>> b'J-a*/J> 

ft t) , 7, kf >y<;V7*WR««*?- 1 LT«*i/; tot* 

[0133] ttz. BSSatlfeJf 22, 26, 28, 32 
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©BJefflrffc 14, 7'J-ait 
124, 3 oo*^-*S^iai»ciJv»r, 
< 4>^:SBT-/h?v>i: v^^-ft^S-^F*>, 7'J-S 
14® 2 4, 3 OrtlZ^tt^aEfb^tf^**^* 
$.4^ @SIti 2 2, 2 6, 2 8, 3 2 £±lc<D« 

1 1" Z> z b i:i t) ES^aiP * 'h * < 1" * - t 
■ci, ;:tu::4-oT7';-ai£J12 4, 3 0rtKaSj&* 
■c i T»ffc©3F*&— L>'<;i' ^7-e^y-fXftir 

io [0134] ft 4s, 7 'J 2 4 7 'J 

3 OOaib^frtt^- hV-c-f 7AmbO&%.&)1fc'£lZX 
B5eai4^ 2 2 , 2 6, 2 8, 3 2 0®rtfc:frfa t £ 

^^Tv^^^o«■^fig#7!l ^ £^^)D^^^^:v^ftv^SE-ci^ 

[0135] 7 'J -a^S 2 4, 3 0 SVBScattS 2 
2, 2 6, 2 8, 3 2 C»a'fb*[6]**-'7)4 : ?l=PSp$^ 
20 iitciU, Bl (Oifi^lfif?- R iz$m#-<v& 

itm&mt&*tiz^-?&wrt&bbiz, ioa**m* 

[0 13 6] 112 14, Ull K^Stt&a^&tfJfSsiP-R 

i-ft *>^SEa*E**OlB»«#UlB»* itfcE 
^#-ta^ ! &^ffiLTv>4t>tSSr^1-«S:H-Cab&o 
[0137] ft 43, H 2 r 14, B5ea^ 2 2, 2 6, 
2 8, 3 2 tiffit4i<OH, «iR3ftift»l*fcitt** 
#-t-&ft2BSai4® 2 2 c, 26a, 28c, 32a 

30 <7)<^£rg]^LTV>& 0 

[0138] a^m^^R^SB^^M 1 <D^«M 1 
a±lCi,0, ±«#»KUtTfll#*BILKracy^m 

(fa^jK#*^o»tLai?*ifi] ; h^ifii) oitiffi 

#31^^*1.4^ (tt»A) ICI4, 7'J-ai4§2 4 
SU f 7 , ;-ai±§3 0OM*WRC4?CY*Wi: 

4 o icB^-fb-r^o -€-o*g*, -*<7?7'j-a 
14J§ 2 4 oai"b#iS]i4, g^as^^e 2 3 t^Ltwmi 

LTV^ft2B^attS2 2 cXlf*«tt#M2 5 =Sr 
^•LTWmiLTV»*ft2E3eattJi2 6 aOW^lwttL 

40 t, a-fb^ifii^ir^ftsttB^s^x^^tc^bL, 
mjj<oy «j -atts 3 o «7?a<b^ifi]i4, *att*t^s 2 

9 «-^LT^[6]Lrv>4ft2B^attS2 8 cRV$m 
t&MPeM 3 1 =Sr^LTJ*fS]LTV>-i,ft2B^ai±©3 2 
a OM^oa-fb^fSjiiR^ffJ-ftS^CiSoX 

SE^bi-So 

[0 13 9] fct, Tffl#»«L"CI4JS«:tt* , «^ 
L, ±fflO#Sffi!UTJ4igtn;ffl* I iSiDU, L*»fc, Tffl# 

^-(bS-Svui^-Y >-t;uL*-p £ b izteio ffiot, a 

so jitiimm+Rtfmmftnmi&Mi a±izo*.®.mLx 



(13) 



teffl 2003-21 8429 



23 

[0 1 4 OJ IBI5j«^M 1 ^®^Z^f6]tC#I6LT. « 
^ffi»^R**fSfl&#M 1 Offi-fbS^HaM 1 t ±tr 

hfi, Tfifl#SJRHwl4Y^|fi]i: i 8 0° H&a;£|fijo 
atita^^itfeiiAttlRK&i ORJSB) o 
[0 14 1] 7';-»tt»2 4©«Kb#fcHi 

Y^lRji: 1 8 0° Jtft*2rACjfr?< X -5 KBCKft 
U 7';-®14JI3 0<7>SgYt^(D]l±Y^(fi]tcigo*< j: •? 10 

\zmmmt-tz> e 

[oi4 2] ^<om^ —jj(D7v-mmm2 401ft 

2 2 cS^lttWi 2 5 £^LT*f|S]LT 
v»4*2H5e®t4« 2 6 a WM^lCjhj- LT, ^b^lSj/O* 
1 8 0° *«:*«»»=i£-tf<^fiHcSE'fk-j-4 0 -ftfe 

7 «j -m&m 3 o , wammm 2 9 

*r^Lr*t«lLTV»«»2H3eattll 2 8 cftCftMBtt 

#*«3 1 £-frLTttfaLx\,*2>m 2m&m&m 3 2 a 

OM^ofiB-ft^ftt 1 8 0° ^fc&JtfcSK&'&ttSSKia 20 

[0143] ftot, Tfli^sjKL t±m&m!&u<Dn 
uxmmzj&mtetfmnL. l^<&, thb#*&l t± 

<b tajj 14 y5 * U^;i/ iz % %> 0 
[0 14 4] SfcK, 8&ttttX?Rfc£ffl&frM10 

fiLT. ±fii#SKUtTfiO#eiRHCY^|Dii: 1 8 0 

° S^2.*|6]CO?ifLfig#7il^x.lbtT.^ t # (#iSIC) 

t, Tfl^*«Lri±«tttta*ifiniu ±l#iiu-e 30 
liffitttt4*M^L, Lj>»*>, TfflJ#SlBILi:Jtfi!l#Jf K 
UI4il?iJS^$nTV>^<7)-C, «Eg£-fb*:5>>lc** > 
•fc tuft*, fi£oT, SMfttilXT-R^'eA 

[0 14 5] -t BMftttlXT-RA'EfilKffMl 

^$ti3t«s^aj3R ; ?-R^t>0'(t-g-ffitis-^i- aj^ffiiig 
^^th^R**ii:«a5tiT-#-&o -o/c*, &#<t>4 40 

[0 14 6] L^"b*ffe^TJ4, faT^Wt^^l/y 

s!w±fflij#sjKutT«ij#siSL*«a:*i^*t7t«ii«-^r 
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[0 14 7] £j3, II 0«^ffi^tCiJV>T, mi 

mjzm&m 22a. 26c, 28a, 32c <omm t 

1. t8, til, t 1 81*-&X*$L< t 1 = t 8= t 
1 1 = t 1 8 ft 2 @5g«814J§ 2 2c> 2 
6a, 28c, 32a <DmW- t 2 , t 7 , t 1 2 , tl 
7 OJBUP «4£T^ L<t2=t7=tl2=tl7T-fc 
&o £ <b K, ^«1$+Kg 22b, 26b, 28b, 3 
2c<OKI?t3, t 9, t 1 3, t 1 9<omJ9.lt-kX^ 
L<t3=t9=tl3=tl 9f4i ( 
[0 14 8] ftoT, 4 otf>@5eB&1£J! 2 2, 2 6, 2 
8, 3 2<DKJPI4£T^L< iotv>5 0 
[0 14 9] $<bK, T«**KL«raiJ«Lrv»*7'; 
2 4 OJKi* t 5 t±«#*BlU*fl|JSLTV»* 

7'j-mi4^3 ocommt 1 5 t^L< ftoTin 1 5 

= tl5t*4. 4oO*«tt#|H2 3, 2 

5 , 2 9, 31 t 4 , t 6 , t 1 4 , t 1 6 OK 

m*>-£X^L<. t 4= t 6= t 1 4 = t 1 6T** 0 
[0150] t fc, 3 o<DS3ifflS14Jl 21, 27, 33 
<^If t0> t 1 0, t20t^tfL<t0=t]0 
= 2 OT-^So 

[0151] mfcm&m 22, 26, 28, 32, 7 >j 

-JStt® 2 4, 3 0, ?HBtt*m« 2 3, 2 5, 2 9, 
3 1 , RgjflB&B 2 1 , 2 7, 3 3 <OKJ¥£±I5<9r t 

Tiio#s & l K ra c -fifa <o m timft&s- a h tttz t z 

* K* f S v»o«£E8C<k £ 3E5I K * + > -fe ;v L * n i t 
*f^OT*, 02 tC^^a-Sm^tti^O 1 ■? [Z^)V7s 

Zl, Z 2 iriEittw^-^. 5 -Y > (-b'D u^tjv) (c^fe 

[0 15 2] ±1B0#-SKUi:TffliJ#BKL<O«B[$CJgJ/tgE 
-fb* T ^4*t, m2tc^£*i&ffi;£>ftii£0 2(£>J:dK, 

&tf!kCxm^!i!kW±<o3;&tt£i><DX&iL< 

[0 15 3] ffiER»«tt)iJi«AISfii8EftKi[ 
SB9^i-^®-ri4^v>cDT', ±EStitOJg3R«c^v»T, 
^•fLfe 3oOR3»«iMI 2 1 , 2 7, 3 3 Olf t 

o, tio, t 2 o**^tiph:t»< i t iv> 0 
[0154] ^is, ei i iz7ji2tifz&fi.mm%?-R<nm 
tm^-mmt, y >; -m&m 2 4 tyv -m&m 3 0 m 
©ffiiTftUo m 1 ^^^tt/cSi^aj^T-Rco, 7 

•J 2 4 t 7 >J -ffiltg 3 0 ffl<Di&mi. 1 5 0 A 

-3 0 0Af44o 
[0 15 5] ttz, m 1 U*$*l4«««iai3IS^-RO"7 
V -ifiteS 2 4 , 3 0Oft*>«9(C, Co, CoFe-t- 
^, CoFeNi^, NiFe^^^TMSii, 
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Jf tm2 7 V -SBteSa*, Ru, Rh, Ir, Cr, R 

-tr-f 7 x 'J S© 7 'J -fitti SrIv>T t J: v». 
[0 1 5 6] tztzL, vv-kf'f •;^7i , JI^)7 l J- 

* i 7 >j -atti t » 2 7 >j - atti©8<k 
iii*JiRuairFfi#*KL*»5>«ajai»*»*fe«>u 

14, & 2 BSefiBtxJf 22ct®2 @;£&14Jf 2 6a«iS 
<k7Jiaj£l 8 0° S'kSRfff^l^U *o*2H>£ 
5&1412 8 c 2: UK 2 B9 JgfiBttJB 3 2 a Offi£-fk:fr [6] £ 1 8 
0° H4*K s MT^rrani-4£«R#*4o 

[0 15 7] *r<D±X~, -&5kW<7>Hh%t*'&Z>tzibK^ % 
2 @5e&14Ji 22ctf2 B;£i81£Jf 3 2a ©a-ft* 
* 1 8 0° *»4R¥ff^fili-4ie'K* , **<» 

[0 1 5 8] ->>-t7M ^7x'JI«7'J-ffl4i-e 

*s <t4ii#fi4*t), 7>; -atti**i-sisa# 

KttL«B«A<«'n:RlES-£4C wi, s^m*o 
l6]± £04 4„ 
[ 0 1 5 9 ] B 3 14, #3&9i<03l 2 OXttSS^BStt 

a ae^ * iEfij*# t ftww jl tz wfrm mm t * 
[0 16 0] H3 K*s*i*a«*aj*?-R 1 '4, -tffl 

WIUJ:T«MiLOlli:, BMSttV 5 0 S-^LT 
2*OS9fiB1£JI 5 1 2j&*»«S*U 7'J-«tt 

124, 3 OOHHKJtlfQi-*^- K^-f TX*a*?£j£ 

Tv>4 0 

[0161] 113 CjpS*L*flMti*ffl* ; f-R 1 Kfcv> 
T, EI 1 t[Sl Cft^T-^S*i4«l4ra t#*|-£fflv>T|B) 

[0162] RSJtattS 5 1 Xtf 5 2 14, K%H&&m 2 
1, 3 3 fcHUtt^HCftfcJfc-C®***-"^*. 4 
4$, 5 1 fcRIMStt* 5 2 ii«jELv»jRJ*-e» 

[0163] 5Mai£l 5 0 14 C o P t tt b'lz X o T JgfiSt 
$fL4o ^iJSffi'tt^ 5 0OMHI4 5 0~ 3 0 0 Af* 

[0164] ttz, W&.'&.m 5 0 t R5£ai4f 5 1 
5 2<DF^tCli, JXttttV 5 0 tRSm&m 5 1 S.l>*5 2 

$15 3, 5 4 * f Jfcj£ Sir-TV* 4 o fl-J»» 5 4 StJ^JS-T 
4fc*!>K, N i F e£-&, N i — F e - (tztzL 
YI4, Cr, Rh, Ta, Hf, Nb, Zr, T i frb 
iII4*ft4*J>4 < t t 1 «&±) , Cr^lV'Jh R53S 
&141 5 2 O-/- KW* t LTllfl££-e4£ 
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v>SIJ?-C-©J&S*tTV>4o tfc, »Sii5 3i:LTCr 

[0 16 5] H3 Kjj***t4»*U*tiiJIH t R 1 T»4, & 
&t£« 5 0^*3^4^ >7s9 v 77.it LTffi 

ait, asus* 5 o offlijjggs 1 7 -mtsi 24, 30 

©ffl*«MK#«W4te'&M* t lMi-J-4 i 1 1- J: ot, 

7'j-«ttg2 4, 3 ooaffc*m*«-*m x.?> 

H4 0 

10 [0 1 6 6] *l6B^OiTtc±ffl#lRUtTffl#SR 
o«tix-rii»c3e«:**i.rv>4 7'j-att«2 4#u f 7'J 

-ai413 0 SOIS^ 7 

4C1 4 C 

[0167] *nm<omm<ox -5 t-, sa^ti so^s 

trR3JH&ttl 5 1 iR3£8&14B 5 2 ©RJ*j&** Lv»fc, 

7 -at£i 2 4 tsatti 5 0 mnmmt 7 >; -at£ 

1 3 0 tmrnm 5 0 NOEgJK*** L < 4o T, 7'J- 
20 at£12 4 £7'J-at£13 0(::{JM&Sii4 8Wr;*. 

[0 16 8] -7j> HI lCjFS*l4 4 •? 7"J-«B1± 
^2 4 <7)H0ffi(C^lP)-t4^>- K^7^13 6X^7'; 
-&14JI3 0 Offliffi^|fi}-r4^- K;v'-f7^13 9 if 
M$L 2tL2> Z. tlZ £ *) ^ 7'J-«tti2 4SlJ'7'J-a 
1413 0lc«S^'-YT7.JS# : &^i-4'bO-Cl4, 7 'J - 
ffi1412 4fiU t 7'J-«tt@3 0 tc*&<Mt*:* SOSl^* 
T 7 *: 4 C 1 14 S B T * 4 . 

[0 16 9] fgafc&C,, 7V-tttI2 4X^7';-® 
30 141 3 0 HJ^J^^Tci SOSif/^^ TAm&iWIfe-t&tz 
461ZI4, m-KaV7^13 6 0RJ?i:?t@«-fbOai: 
^- >VM 3 9 0»ffa<ki:BWO«*jEfllK* 

L < i" 4 £ jFj&K U ft 4 ±ffl ^iiUtTW 
RL<0Mfl!IS6tr, /n- hV<-f 7^g 3 6 k/^- K^W T 
XI 3 9 0^T^%SaibtRIl<7)a* J ^L<*4 4 ; ? 
\zm$L-t 4w t«U>tft-C*4o f/c, 7'J-ltt 
124t7'J -mttl 3 0 0-tfL«P*iOlBIJB«S-CB»i- 

rat(ci-4C fc Lv> /-«!>-<:-£, 4 „ 
40 [0 1 7 0] EI3 U^SitfcfiS^m^R 1 

T-14, 7'J-?S1412 4, 3 oi*itrs:fi8^*^i:4/>-^ 

^ 'J >^*?1^^> 7 'J -J&13L/1 2 4,3 0 Ofi1t* 5 iS 

ffiftfi-caH leases ^ffiikg:eA s S'ffci-4^^iiMo 

5£^pgS«:»tBf#4o 

[0 17 1] ttcT, 7'J -fiBttl 2 4,3 0 <0*aE 
^bt««JteiSJl-C*, Jfc7»J-Btti 2 4, 3 00^ 
«iS*J=i*i-4«^kRIE*A»ieT*, W^lSS^m< 
SfejfiKOScJgitteftiifcaE^WJR^R 1 SrSSii-f 4 
wt**prtg-C4>4c 
50 [0 1 7 2] 113 Kjj*S#l4«iK«im*^-R 1 T- 4 , 7 
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')-Btt@2 4, 3 OJSt.VElfcm&m 2 2, 2 6, 2 
8, 3 2 OBttTaWH 1 iZ7ji2ti2>m$itflBim?R t 

[0173] 4 fc, BSEB14J1 2 2, 2 6, 2 8, 3 

2, 7v-atti2 4, 3 o , $m&*mm 2 3 , 2 

5 , 2 9, 31, SSJaB-ftJl 21,33 <Dmm i> , 11 1 

[0 1 7 4] &/f tf>RU<73pfffi7'J-B1*Jf 2 4Sf »> 
■7'J-B1£Jf 3 0tc:t^&*§£O*i,'^7*BI££#; 

^t*-ti:J: 0, ±«*«iiuacrF«#«ilL«>* 
aussta^aaugase-ffc***^ < -eg, ii^iku 

§ (H2<Ol*SlAf fcliC) K, jtffl^JgRU&irFfliJ 

[0 17 5] Lfcj9*oT, BftttUX-T-R 1 T^^Xffi 

JESlC-trn U^MC <fc tf 1 ^ tc & £ 0 20 
[0 17 6] L^fc^HttOJBffi-Ctt, T'iT^^tfv 

* 1 o/iit^-t-&^^tB^<D2fgJil±(7)^:# $<^)tb 
[0 17 7] EUtDSBSltfctilSf^R 2li, B3 0««Uft 

ta*?-*»c>*att*i-*i-«2 5, Hsai*S2 6, s&a 30 

tti51, SSSBteJI 5 2 , S&Stt* 2 8 , £t>*3M8 

[0 17 8] EM^B^&fcbiii^-R 2li, r 

i7*xe>^71 oB^at* HJS^7'J- BtffeJf t5 j 

[0 17 9] 04 K^SiiaafttftttiSST-R 2T*&, £ 
B1£/i 5 0 33*v>t.v9>^>f ■;/ T*Jf t LT^ 

tiu sati® 5 o<on^ut 7 >j -a&s 2 4 , 30 

7';-ai4®2 4, 3 o^a-ft:*[6]A f -^ia]iz^^x.e, 

101801 7^@t Ltft^fiS 

B14S5 0 K i o t«A-f 77l**Mt 

at, 7'j-itt§2 45.iy f 7'j-ai4® 3 oiz^mtt 

[0 1 8 1) 4fc, B4 K*3*l&a*U*lti«T-R 2T- 
<b, 7 'J -B14JI 2 4 , 3 0£l>*@5£B1£Jf 2 2, 3 2 

vmtxfotf® 1 c9«it«amattix?-R trains 

85 $ iX* i £ i; «t 19 , ?S^^m^^ R 2 BftftftO so 
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m?R 2tfs*)uxm-fs-i:m&mt)T£Zc 

[0182] ttis m%.m&m 22, 32, y -a& 
124, 30, ^att^rns 23, 31, R&BttJi 2 

1, 3 3<OKiPk, HI i:f$JiSlMffiS?-R tlBI 

[0 18 3] *Ji©aW©W8&l:7»J-att«2 4 5^ 

grthztizji »), aAtttuxT-R 2oaatta soi 
t, 7>;-atie.2 4sy f -7'j-ai^s3 oi:Bwm 

Oii^a#* ? -§-x<bix^t #tc, 7'j-at£J12 4 tffl 

sai^g 2 2 wo«iEgg<ft£ 7 >; -a^Ji 3 0 t@^a 

ttS 3 2 fflOfcEgtffctffSlvM;:*^ >-k^L£>7 J: -5 iz 
[0 18 4] -T^t)*,, I*ttfflX?R2#^OT 

[0 18 5] H5li, **W»cmt&SS3 0JEajBao 

u-c*-&o msr-iixjsiii}\zmv t z>m?-<oq>&u 

[0 18 6] E9 5 KSSiifcaStttHia^R 3<0, 
Bt£J12 1, THUMBS L, Ea*att»2 7, ±ffllJ#H 

AttajE^RiBCT**. t/c, Iilti2 1, 2 
7,33 OJKIp, 7 'J -B14J! 2 4, 3 0 Offill?, £tf 
*Sttt^f 2 3, 2 5, 2 9, 3 1 oaatHi izm 

z tt tz a $u* tts t n t r * & . 
[oi 8 7] is Kjjssftfcaaitftaa^R 3 tmi u 
^^itfea^ttm^R officii, s^a^2 2, 

2 6, 2 8, 3 2 Sr»fiS;LTV»a»lH5ga^JB2 2 
a, 2 6 c, 2 8 a, 3 2 c S^SI 2 BJeBttS 2 2 
c, 2 6 a, 2 8 c, 3 2 a Olf?*i t 
[0 18 8] 15 K3*3itfcajM*m*^R 3 OTffl'J^ 
SKLTJi, ^1 @^ai4)12 2 a, 2 6 c <T>WkW- 1 2 

1 , t 2 4 SI 2 BSBttJf 2 2c, 26a ORIS t 

2 2, 2 3<fcty/J->£<&oTv»& 0 t21< 
t 2 2 , t 2 4 < t 2 3 T$>* 0 

[0 1 8 9] -73, ±H#effi!UTIi, tllSffiffii 
2 8a, 32c <OR^ t 2 5 , t 2 8 ft 2 @5cBtt 
I28c, 3 2 a Wif t 2 6 , t 2 7 1^1 
T^S. tifc*>, t25>t26, t28>t27T 

[0 19 0] 115 K^*ii*a$taai3lf?-R 3T-<>I11 

tc^$n*a^t*ai^R tmmz, t*wili*i: 

i>4->>-tf-f >^7i')i!!W@^atiJi2 2«0ftl m 

M&m 2 2 a t±, ss^ati^ 2 1 1 <om<o^m^m 

#ICJ:oT, a^7Jlfi]* f Y7J|fi]i: 1 8 0° S^-o^TjrS] 
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KB5e£ftT*5»K £2E$Eiai£^2 2 c (DmitJiftl* 
•J S«0@S58tt@ 26©S1 USEfiBEtt^ 2 6c I455£a 

1412 7t©M©2fc**frfi«*fcJ:o-c\ atb^ft^Y 
arwfc i 8 o° m%vtzjiitniz®&2tL-c£>o, m2m 

[0191] ±m0rmmw*>i l z$>z>->*T't ? 

?7i'J i2<DB5cai±Ji 28«f 1 B5eai*JI 2 8a 

CB3e«fLT4J'J, * 2 2 8 c <£>aib 

#lfi]»iY:£[p]t l"8 0" *ftofc*ffi(cffljeSiiTv» 
-So W»C, vv-fe-f -f •7^7i'JiO@jeItl3 2 
OSg 1 B&Stt* 3 2c l4KSiSat£fI 3 3 tono^Uft 

0, IS 2 B^attJf 3 2 a^fi8-ft;^|6]l4Y^|6]t 1 8 0 

[0192] 4*, 7 <; -a&Ji 2 4 Rtf 7 •; -mum 

3 0 oa-fb^^- T*JB3 6 f *it4 3 9 to 
«*tt*S*KJ: >K H5&814*2 2» 2 6, 2 8, 3 2 
OfflE'ft*l6]t!fi:Xi--&*l^»-'€-*x"biiTV»4 0 

S©a*fc:£fat7V-ai4»oa4b:£ft^s**ft:&*, 4& 

v»ftv»ttffi-Cl[3SLrv»4i t**#S Lv>«> 
[0193] 7 V -«ttJ§ 2 4, 3 0 RlTBjeattJi 2 
2, 2 6, 2 8, 3 2 roffi-ffc^ft^ifiOJ: -9 UpffiSfr 
* i t K «t »3 , §5 OBJUfttUS? R 3 **, IBfttttto 

[0 194] L^t^§IWT*»±, fAT^k? 

4;t«l4 0 #ir, iBfci- fa7)v 

O 5 te<S>7v § £ 69 ffi* - t "C Hit ri*^ $ *l 

[oi9 5] s /c, aiKttaas^R 3 kjs^t, « 1 b 

5eat£Jf 22a, 26c, 28a, 32c Rl?& 2 B5e 
ai£J12 2c, 2 6 a, 2 8 c, 3 2 a OJRQHSjA* ±. 

KL^<D3?l@5gatfH2 2 a, 2 6c©SM«rY 
^|fi]t 1 8 0° H&o^fatCBSEL, ±ffl#iIU1' 
0®l@SStti2 8a> 3 2 c * Y^ftKBSg-f * - 
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£j5*T-§& 0 z.<n$jz-o^xi±&m-rz e 
[0 19 6] Tt^iL, HI 5 l^Sft&a^&ffisrF-R 3 

ail i i:/T$n55S^ajf f r tui f i@ga 

14S 2 2 a , 26c, 28a, 32c L 
v»<»oriift<» g 2 B5tai4® 2 2 c , 2 6 

a, 2 8c, 3 2aOKftttfL<liiv>o 

[0197] z<Dtztf>, ±w0-J9mujSLXfTm&mf&L 

io ftfctt (0 2<O«lAt /;liC) K, Ji«0#-^KUfi 

w t *»H*K<t , H 2 oft* te*&0 2©ii i=/«>u* 
Sr ffi 12 L T v> <t v> t # m * B#<omsa37J 

Zl, Z 2rt***n l^;wc&;b-£t; < < 
[0 19 8] 116 14, :M&BKS»t*IM©lli«Bffi«> 

mx-hh 0 fcfc, SI6TliX*|fi](cSiy f ^* : f-04'*gB 
# <0 h- £ & Wf L X 7* L T v 0 
[0 19 9] H6 K^«*L*ai«*a*^R 4 I4@5ca 
20 ftl6 1, 6 2, 6 3, 6 4* t -»-kf-('^7i l Ji 

[0 2 0 0] THIJ#^KL 1 ti:*i@$Sttl6 1 14 

%3m.&m2 1 toF^o?cm*s^a#ic4:oT, mitt 

i:lt*ntv^„ S£«ttV 6 2 l4S5i 

Y^[6]tc@S^itrv^ 0 

[0201] ±i#iiu i ^tc*^»@^att§ 

30 6 3 itBLtem&m 2 7 tonoSEJfett'&affCA-sr, 

a-fb^[fi]* { Y^ia]t i 8 0° •fc-ofc^mKEjesnr 

v>*c @^ai4« 6 4 I4515iatt®3 3 cOffl 

o$i^Ifi:ioT, «-fb*K0**Y*l«5i: 18 0° 

[0 2 0 2] 4 J3, 7 V -«Srt4Jf 2 4 7 U -SBttJl 
3 OOa-fb^lSj^^N- K/<-< T^® 3 6 2^:14 3 9 t<0 
IZ£ 0, @5gai£Jf 6 1 , 6 2, 6 3, 6 4 

b satt® ©M^t7'j- ai4^ oa^ m o«« 
40 ft**, ®anm*mn2Kx^z&mfr'?m^titwtf£fl 

[0 2 0 3] 7'J -attd 2 4 , 3 0 S^B^a^ 6 
1 , 6 2, 6 3, 6 4 coa-fb^r6]7j s w<7? i d UpltS^tL 

afroa-fta^isttti^v^-c^tti-iisc coa 

§^*t LT«J«jlffif?R 4 C0S/NJt^*§ <i--S 

so ;ti?-eH. 
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[0 2 0 4] ft*, 0 6 Olftttffif?-R 4 IC*V»-C, 
H^SStt® 6 1 x 6 2, 6 3, 6 4 OKJ? t 30, t 3 
1, t32, t3 3li^L< t30=t31 = t3 
2 = t 3 3t*i 0 

[0 2 0 5] StK, 1 t-««LTV»4 7 

2 4 OKI? t 5 t±l#flU 1 fcflUSLT 

v>*7';-ate® 3 (xommt 1 5<>^i,<fto-c*i) 

t 5 = t 1 5T** 0 4fc, 4oo*8ttSM2 3, 
2 5, 29, 31 ODKH t4, t6, t 14, t 1 6 O 
mmi>-£xmL<. t 4= t 6= t 1 4= t 1 6T* 

[0 2 0 6] Sfc, 3 o<0£&ai£« 2 1 , 2 7, 3 3 
OBIJItO, t 1 0, t20t^tfL< t0=t 10 
= 2 Ot^i. 

[0 2 0 7] @5eai£/l 61, 62, 63, 64, 7 'J 
-at£S 2 4, 3 0, ?P&1£*mJ| 2 3, 2 5, 2 9, 

3 1 , s&atiJi 2 1 , 27, 3 3(ommi±m<o^t 
<pS5-r*t, ±i^iiu ist>*Tf!i#JiKL \<on 

1 »*rF«#*itL i Kmc#mojin«jfcj***.&*i 

^b£:£ffilc*+ >*;wl*-? c: t icft-scor-, @2i: 
^Sft&ttilfrffiifcgO 1 OJ: -5 K/Ol^M-f-S-tii* Ltw 
ftv>£ SSJEffi»B#<7)miEm*Z 1 , Z2£J£« 

[0 2 0 8] ft*, HI, 115SU f II16tc^$n-5,m^ 
^tH^R, R3, R4<0 7';-at£J12 4, 3 0^ 

aE-fb-fifc*©*^ r^a**, 13 <,zmztit> a 

■5 KltljUlU, U 1 tTWiRL, L 1 OHItcS: 

•t-oT-eti^Lr & «fcv> 0 ifc-Snii, a-K/^7^13 
6; 3 9<Dffl<D&mm3 7£ft< Lt^- K^WT^Jf 

[0 2 0 9] ft*, m 1 *^H6coa^^tHST-<0^ 

9?*i|is£0. 1 /iinWT, #lw0. 0 6//mJ£lTKL 
T, 2 0 0 G b i t/ i n2£JL±OEfil«ftlcWi&'t* 

[0210] 11 ^*sn^««ttta*^-o«ii^flt* 
i&93-f£o 12 7 song 8 n, m 1 tc^sfisajn^ttssi 

^-RO«jt*ttO*lfcO®!8S:*-j-XSH'C*i9x Sift 
as a^t^ffi^^ £ IEf5&# t ig fij a» e> * 

[0 2 11] Sf, U^Lftv^«±lc N TSBv-^K 

wairwaw 2 0 *mm-t ft*TSB->-^ kji 

[0212] s 0 7i:ftrt < , t*&mck 
mmm 2 k * 1 s^att® 22a t^att^MJi 2 

2 bil&2B5eattJI2 2 c frh ^as^lttf 2 2, 
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23, 7 v -ai4® 2 4 , #a&*mjf 2 

5, aw f »2fflje«ttJ12 6 a i«tt4Tli2 6 b t 

» i B£&t£* 2 6 c * & ft h mtt&'&m 2 6 a*»jf $1 
HtzTW&mm&vizm 1 ^rasssa^e 27a act 

i«*c>4S*l81t«lg2 7 bit^ ^/N'-y^fe^ 
ffl v> tig* -Cil^fiSiiK^ * o 
[0 2 13] X'*v9&t LTIi, fllx.tfvT'* hn> 
RF2i^<^, RF3I^M^, * 

fl&K, MB E (*l/ + a5 kf-A-xk***->-) 

ft, ICB (^*>-^7^^--kT-i,) j£ft£*<7»£ 
K 7* D -t ^ tffem nj g -C * 4 0 

[0214] ft*, 12 7 a ana 8 ic*v>t, mi t rat 

[0215] ft*, * 1 ^F^KStatt® 2 7 a lis ffcfc 
£3Jsai£/f 2 7 4 J§T* 0 , R^attH 2 1 t 

[0 2 16] *#flajcll» fti ^«5C5Sai4e 2 7 a 
£, PtMn^ ifcli, X— Mn (fc*5LX«i, P 

d, Ir, Rh, Ru, Os, N i , Fe Ov»i*ii^ l 

— Mn— X' (tfc'LX' II, Pd, Ir, Rh. R 
u, Au, Ag, Os, Cr, Ni, Ar, Ne, X 

e, K r <DV»rn*»l t/j(l2ttJSl±05c5ffC**) 

[02i7] $m&&mm 27b 11*^*111; iots 

«1£1SK«2 7 b**£JR*fflv»TJ£*-j-« 0 #Ull, 
Ru, Re, Pd, Os, Ir, Pt, Au, R h<£>v> 
"f 1 mi ?z II 2 aiSLh* b ft 4 *^JST-BfiE-t i 

[0218] r u ttznn&mim^rxjiy t&m-r 

zz. tic if), ^*Hici:or^t;^nic< v^^ft 

7 b?)II^S< LTfcflSl+HKSiaiit 
127 a^TC^SSfCioTK-ft^^-SCt fcaSHCfi* 

40 jhr*4 0 

[0219] *|g^r-ii^ai4«a® 2 7 b £ 3 AJa± 
t- 1 0 AJaTT-Mt4 i t ^ Lvv «t»3fiFtL< 
II, 3Att±f8AJaTTMt4it-Pi4 0 Z<om 

Btv>m^mm<D$m&ftmm 2 7 bizi-s-ct^i 

[0 2 2 0] iOJ:9K»^Blff-c*att«KJB2 7 b 
ZT&fSLLtzZ. k\zi.-?x, immmiS 2 7 bri«HNfc3 
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4>WR5i«tS*2 7 aSffi#iI^»18£ffii£"^*° 

[0221] H7 ic^i-i ? e&*LtcwM 2 o^<b 
#»14«r» 27b t x'<D&mzmm Ltz&. m 1 oa 

[0222] ::-c, ISlOl»t7i-A'Oa#0* 
[0 2 2 3] Hi 1 (4, B5ea'&JS£->>-t-f'r 

*. «x.tf*in3eait* (pi) ©j|tttiHa*fc>)© 
i±s <P2) <o#ttffi»*?t ooaj^e-;* > v t *) *> 

Z> o 

[0 2 2 4] fl-SHM! 1 *)** 3#fiHSM c £@x.<5> 

tz*)<r)W&.%.*- * > f- t<n*<ir h;v^D ( I Ms - t (P 
1) +Ms • t (P2) I) t*fti:t«^#t 

wm$>?z<o <D&m&%*-* > htfo 

[0 2 2 5] nffia^O^SS^JEftLrfcJUtlffia* 

tz 0 o^j&a^-^ v f-ri*— 5e * digits n& 

^•asa^^A-c-ii, ftifi^i 1 H5Ea'ttet^2@^a 
<^-c, itiia«i5.o f ^2@5cai±soa^i±s«]«-#a 
[0226] tzhtf, zh\zmmfc-fifa^<nftffl&R 

inii, itjisfl-asaif^;***, ^i@5E«ttis^2 

@SattlP.3K«KR I Ffril£'S-2)«t •) fcS4>v><OT% 

'n&m k 4 o r v»fc us 1 assa^i t m 2 a^atei © 

a-fb^Sv^csu^iSjicilCLJii:*, ^ Mvfn-c-*^ 
14, @tattl©SfMii«iifc«Si:*«>o :o 

#<tii»* ^ •> ©-g-jsa^-* - 

* tij^ * <^g$a# <r>* izix\£>7ay -?m.w ( h 

s f ) £:0?A,-r-v*.& o 

[0 2 2 7] SfeKH^&^ifij^g&a!^:*^ < LT 
v> < t , g l H^ai4®Sl>*^ 2 Estate® tf>a<fc<±5e 

^jcsptTttsstfto-cJitaE'ib*^ ^s«i^-aw»5Mi 

H4-5£ffi£fc4o i<0#tt®W*?t iJO-g-JSa^v*- 
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a^ (h s) fc*&-cv*ft, 

[0 2 2 8] -iT*, lI7(C^$*tSTffll#-®ML<oa 

16] ; fs«ji#*»p>oftna**r6]) ti8o- 

mf*D. *i£#B5tai4>f 2 25^i5ElttS 2 6 
©t&*na# (Hs) J: U*iv»«^*E|llniLTv»*o * 
flsttUli, 8 0 0 (kA/m) £L±-?fc« £ t&tftt L 

10 [0 2 2 9] Sotll ©«»+7--/H#K«4, @5e 
ateS 220^1 Boated 2 2a, IS 2 @5Eat£Jf 2 
2 c KHJgateJf 26«gl HJEate^ 26c, I 
2 @5Eate® 2 6 a 14, ^TifY*l»li 1 8 0° ^ 

[0 2 3 0] *£v>(4, T--Jm#<£>a#<0*£ ££0 
1 1 0>mttLAk%2> K»ftK5S< (Willi 8 (kA 
/m) -2 4 (kA/m) ) L-C*>«fcv> 0 1©^, * 
1 BJtate® 22aif2 B£&f£JI 2 2c ©aib:* fa 

20 1 2 6 c £ ft 2 B£&1£* 2 6 a ©aWfcfrfifcKSMT© 
ttfSTT--A'*#i-&o ^LT, ^2@5Eatt@2 2 

*ng*mv»fctt» % ^ i @5Eatea 22a, g i @5sa 
si2 6c nmwsfoxtT =■- frm&mifat 1 8 o° 

;va*§^i6] ^ y ^r[fi] i: -r nii±ie t iwi«w@5ca 

teS 2 2£U f H5EattJi 2 6 <Da-f t^S K 4 4 o 
[0 2 3 1 ] £33, 7--JViSftl±, S3iat4^ 2 1 t 
1 @5tate® 2 2a fi\Rlf& 1 4»F^S?iate® 27a 

30 tmi a^ati^ 2 6c r^u^*^'tta#* j i6^-t * 

zSSi •9?^< LtvS, ^Wtcli, 2 5 0t;-3 0 0 

[0232] - ©ttjR-c, R&m&m 2\tmi @7sa 

141 2 2 a MXVIS 1 ^^RS^att^ 2 7 a t m 1 @5e 

ate^ 2 6c Micx***ttai** , »^i-*fc»- * i 

©ffi»'f7--Jl'g, » 1 H5iate^ 22aiil @5e 

m&m 2 6 ccoa^t^i6](iia*Y^ifi]t 1 8 o° 

[0 2 3 3] S3$ai41 2 1 SO'* 1 fF^SS^aii® 2 
40 7al±, PtMn^i, ttzlt. X— M n (fj/iLX 
14, Pd, Ir, Rh, Ru, Os, Ni, FeOV>f 
*l*l«tfcl4 2||£ll±C!)7C*T*4) -&^T", *^.v^ 
liP t-Mn-X' (t^LX' 14, Pd, Ir, R 
h, Ru, Au, Ag, Os, Cr, Ni, Ar, N 
e. Xe. K r Wftlfrl Sfcli 2'«&±©5c*T* 
4) ^ifll?ntv^. iixt><7)-&^!4, jftKtt^ 
Ott3KT<4, ^»BII*01B't'2l*flljfi (fee) -c*^ 
Sfetoai- iotCuAu I Mto&mMVM'bJEIsm 

m (f c t) t=»j6Sffi-r*£fcuj:«Ta«tt*ma» 
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[0 2 3 4] #C P t Mn-^&Tifcfttf, 48kA/ 
L, ltrie5!»^'g-fiS^Sr^^7'o^^>^jajS^3 8 0 

[0 2 3 5] fcis, &3ife?814^2 1 Xtfft 1 
&JI2 7 a<Dmmii8 0 A~3 0 0 A, 1 5 OA 

[0 2 3 6] *LT, @5e?&13:Jl 2 2 Oft 2 @5£i&14>i 
2 2 c.O«ft2rifiJI±, RKKYffliftffllCioTSll 
5eS£14/I2 2 aOSBE«*rt!ORiFff*fil*mi*, 
tt* 2 6 OS 2 @5tJ8t£Ji 2 6a ©ffltffc^fatt, R K K 
Y«ZfMlKJ:o-C»lB5&fittJ12 6 c ©EB-ft^InJ© 

[0 2 3 7] S£±f2L/.:ft 1 <058J»4>7^-;HC4o 
T, MMBttftM 2 7b Rui fOft&Jgx 

ft 1 «f r€S34^14@ 2 7a rt « ffllki" S © t 

^x^^t^o f£oT«t»a«Ki»»t*fti+WR««tt 

9 2 7 a ©fiffiifi < ©#Djfc7cStl4, ft 1 f MSSMSttfli 
2 7 a*#j*i-*x*i:*£*«*fc*<9«JffiSit*o 
2 £ft 1 *®K&m&9 2 7a rtfffcittt Lfc*£*5c 
ft 1 (fN£3Att&J| 2 7a OTffifiJ 4 *) *>ft 1 * 
2 7a ©fHB« < , SJk 

mx*«omfiS;Jtli, ft 1 +KR5S«tte 2 7a o«i* 

[0 2 3 8] 5fctC, Mtttt««J| 27b^^t>?'J> 

rx-mzc $m&&mm 2 7 b 14, 1 a~ 3 A^iit- 

[0239] 5 V >yjimx~\t, &x-*)\,3f 

2 7 b ^*3 A - 1 0 AS*o*#j=»v»iia[-p» 

[0 2 4 0] fix^;v^-«>ft>i';>/tli, fcf- 
^tE (SDJSmffi) **1 0 0 0 Wy^mo^i *>kT-A£ 

5 0 V~ 5 0 0VOlf-AlE4«fflv>?,ni, *3;tfc«> 
Iltli, 2 0 0 V<7>®k:-^SJE<£>7;l'rr> (Ar) 

[0241] zmzttL* $m&i%m9 2 7 bizmzn 

T zWk*®.m-rZ>t, r©Ta|g|g#:, *jft**KJ:o 

■ciMfcsit*o-c, 3 0 a~5 0 kmm.<o^mwx-Wi- 

L*»tTaJRl±»fbKJ:orfli:»*«^:& < 4rf), Tal 
<OJBSIgl4£j5 0 AJSL±J=*-C»il±*«4 0 

[0242] z<7)£7ttm^mm<oT amz-< $ 
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vwwtz> z t aimim lv, 

[0 2 4 3] &oT, TaROTi:M?ftTl/>4|!l 
+ HRSft«rtM 2 7 a t8l< |ljt>ii, SlfteMtt 
9 2 7 a(C, 'j V^BfK-tgJBSiiaA r 4f © 

^ftte*** Lfcft 1 *IH]£5£®1£8 2 7a ©«® 

*e>rt»KA»)&A,j£»K ft 1 *HKSM[ttJ|2 7 a (0 
S®«5#Oiteafl|ji5i*«*i, £?-&IB4'«& (Mi i i 
n g#>*) -the z.tih<r>Vt- viciotg l ^ras 
»tttt*2 7 aOja^#14*^bL^-fv^o 2*:, ft 5 
10 0 AJtt±©R«*#-f*TaBl*(£.x*JU* r -<D'f :* > 

tJt, T a lifrieft^micit-<^i:, ffiP^tcft 
1 * BSR3JI B1£« 2 7a A L *t < , Tal© 

2 7 aSSlcd, TaMAti. Ta#»AL 
fcft 1 *t&W3Hmm 2 7 a 14, E3ft«ttW4rt«3&fl:1- 

6 o 

[0 2 4 4] *»WCI±, .£JC-**4F-a<f *> 

5 >J >- ^ IC 4 o T#«Bt£«gJI 2 7 b *BU * £ £ a*T * 
20 ffi-X-*;V'3 r -©4 * > 5 U > Vii 5 >J 

ttoT, ftl +F^S:54mttg2 7 al4^^->5 >^tc 

"312 7 b S-ilJ^TttoO^^V^ 'J >r<OA*tAiKli, 
If«g14«^® 2 7 bSlCJttift^^'b 3 0* - 

7 0° i:t4itWJLv>. ttz, <(*>$V>y<Q 

30 [0 2 4 5] fc«u fmm.&mm 27b *5S^ki»* 

-Tit, ftl ■t'KRSSmtt® 2 7 aOSIW*>? V 

g^SttffiS* 2 7 b * 1 A~ 3AORfT»t*i« 

[0 2 4 6] ->:tc, ±I£fii 7- ;u tfD >f * > $ >^ 
^, Hffi**f>rCBI8ieS:lfc-i-o D8XfiT*l4, ft 

1 2 7a, ttvM4^flSt£IKSJ| 27bi { 
^tc^*$iifcv»t #(c(4«S*tfe^«Bi^SIJB2 7 
b±C, ft2^raR5sU814B2 7 c *3*£*Tj£§|L 

40 r, ft 1 * WK&SBteg 2 7 a i ft 2 *ra53£»14Ji 2 

7 c «-*i-*R34^tt)i 2 7 £ L, i <DKtel&&9 2 7 
±C, T*»fe«t=ft 1 HSattW 2 8a i0lHBg:4'ffl/g 

2 8b £ft2@^fi5tt^2 8 c *»f>fc*H3cffittJB 2 

8 , ^mtt*t«® 2 9, 7 «J -SittJS 3 0 , HEHEtttm 
13K SW-'ft 2 H3eS814B 3 2a tlPffitt^KS 3 2 
b £ft 1 B5ESB14H3 2 c *fe4 4Ba3e«lt« 3 2*m 

•fi>±m^9m\i. Tkifwmmms 3**'*yt?m\z 

50 Ta*4f7j»C<c*fii«JB«:®*UTfcJ:v>. 



(20) 



«M 2 0 0 3-2 1 8429 



37 

[0 2 4 7] *2*P«8R5£ai4S2 7 cKttJBStiiW 
WIS, *1 *W53£ai4B2 7 a K«fl§3*t4R5M614 

Mn^i, X-Mn^tf> *4HiPt-Mn-X' 

[0 2 4 8] B8TM\ J|I1*|I0K5IHB&V2 7a,S 
#LTv» 2 7 b, XIf*2«fHRatttt 

127 c *»-' f*ifco-CK3ifi£14« 2 7 Sr«JiS;LTv> 

* 1 «f HJRSMBttJi 2 7 a t JfS 2 4>mK5fe&1£« 2 7c 

[0 2 4 9] *l*F.5K5£ai*S2 7 sORf t*2* 
F?B53£at£S 2 7c ©■UJ*%-*>*fclS:'&itJI«4 8 0 A 
m±T5 0 0 A8.TX-$)titf£\>*o mklXl 5 0 AT-£> 
4. 

[0 2 5 0] SMHt«W12 7b5m#LTv»4 

»£-C<>, »#LTV»4*att«H*2 7 bOKJIIil 
Al2Lh-C3 AJSlTfcSK, Sfc, Ru, Re, Pd, 0 
s, Ir, Pt, Au, R h<0\,*-rtiirim.itzl±2m 
&±-C1&WL2tlX\<>%><D-C. *1 ■*> KSSlttl 2 7 a 
k*2 «t» MRStatt/f 27c »cRaWBtttt4*Slf*ffl* 

£C£-£, mi +»Ef*ai4S 2 1 a, MitMi2 

7 b , IH 2 *RflR5i!at4S 2 7c d*— flEOEBHSrtM 2 
127b <0*tfl.* f , * 1 «f raRailSI** 2 7 a £*2 * 

mK5HBt1£JI2 7 c+KStfkLrt, RSsattii^-ffcL 

[0 2 5 1] 5JcU±«#JiKUO* 1 B^attS 28a 
cR5l«tti 2 7 HXV* 1 B5eat£S 3 2c ig^a 

3 3 M»c*»jtt-ft-«**»^**, m i H5e«tt« 

2 8 a 5^ 1 B£tttt* 3 2 c oatffc^lRjfrHfci-* 
[0 2 5 2] »2<0?»»4 1 T--;KOt §14, ^|6j**SI 

M80' ****m-C*9, *#S**B5eate«2 8 
£tf@5eat4S 3 2 O^ffiS* (He) 4 
*oy?T8^ (Hs f) 4 »)/h^v^# : SreniD-t-&o * 
ttWUJi, 8 (kA/ra) - 2 4 (kA/m) 

[0 2 5 3] f20l«'f7--^i:, TfiO# 

s jiL<oB5Eai±s 2 2&tf2 6os«iriio»i:w 
* 2 <oa&*r^- ^B#of=PiQa#<7)*§ 

$ *, R34ai£« 21^1 B5gai£Jf 2 2a MX If* 
1 *IBJ&S£ai±S 2 7 a £* 1 2 6 c Hl=« 

£ LTV» SJ: "J/hS 

[0 2 5 4] T--^ift«»4, R3j>ai±JI 3 3 £ 

* 1 BSa&Jf 3 2c NiRVm 2 *mjE5ftSttV 27c 
t m 1 B^attS 2 8a 

?Sfi4 9«<ti. *fl£«U=l±> 2 5 0*C~3 0 CCT 
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**: b&W-t Lv> 0 
[0 2 5 5] ttz. *2 0«*f7--;^07--;v 
&8I4, T<l#SKLCDR3iai£J12 lRVK&m&m 

GteRiik 3 ) ru v y&mx *)&<l-b 

•2) o 

[0 2 5 6] * 2 ©«»<t»T- 14, * 1 B-£ffi 
1£Jf 2 8 a 4 l)#eiilt)Offi^-r/ hri**§v> 
* 2 B5eai4S 2 8c ifetfK* 1 H^iSttl 3 2 c 4 *) 

3 2 a«D66<b^rfi]* s ll^Y^l6)i: 1 8 0' Wfc*#|pJK 

[0 2 5 7] * Lt, B5£ai£S 2 8 CO* 1 B5£ai4S 

2 8aCOffift^, RKKYTOffl(:icTi2I 
Seated 2 8 coa^KOWRTff^*^*. B5ca 
tt* 3 2 CD* 1 BJgateS 3 2c coait;&|6jl4, R K K 
Ytt2flUB i:iot«2 S^attS 3 2a OBft^ftO 

[0258] £ (ottmr-, 2 1 1 m 1 

20 t!2 8a mftCKSMBttJI 3 3 t * 1 B5eat£S 3 2 

c m ic^»^^tsa#* s %^-r * 2 ©wt r 
--;W£, * 1 sseatte 2 8 a t * 1 shafts 3 2 

c oa-fk*[fi]«4l2^Y*|fi]tcB5e?^*o 
[0 2 5 9] #*ifc©JBfS©i 7 C, TflO#SBIL<Z>j£ 

©is Rxtf* 2 wa^* 7 - - >u * M-r igit^rfe zm v» 
« t R^at4@ 2 1 , K5*ai4g 2 7 , sifsaam 

3 3 4", ra-OifijaJt«:*-*-4Raatt*tfl-«:fflv>T» 
30 [0 2 6 0] ^icgl8 ic^-f 4 -5 (C, RSiattJI 3 3* 

•f) o±Ii:uv^H7 0«L, :ovv^H 
70^S)ta«tic:t!:J:c 1 t > El 8 tc^i"^«<D U 
V* H70 £3*1" o M70 liWxl4'J 7ht 

7l07>^-*7 Hmt£U^ MT-**o 
[0 2 6 1 ] #:l-> W->*^. 7 0 tca^tiTv^v^ 
»*I8 o-aMi:i&oT, -f * > 5 'J > ^ic j: o r 

[0262] ^*>5'J >yjM»THk. A 1 203^5 
40 i 0 2 % £X'Mi&2ft.tzt&mm 3 4, M/f7^TM3 
5, ^- FV^7X§3 6, 7, /^7^Ti 

S3 8, K^M7^13 9, 1^14 h 
S 7 Ort*ov>/-:tfcB-ejj$H&-*-&o ^- 

S3 6t±-7'j-ateS2 4 <7>fflijMnw[S]-r^>efi, 

hV%MT^S3 9li7'J-atiS3 OOfflffidttft-f* 

[0 2 6 3)*:, u->-^ H7 ommmmttfzm 

v>/;'j7^7fiiti 0 $t>C, jf£i^S4 0±^'b 
S5iai4S 33<0h7 ? *tt*fll (H^X^IpJ) WMfiJ 
so JSg|$±l-t-C% WjeoPJJHT 1 Sr*»tT«R»4 2«r/< 



(21) 



ftffi 2003-21 8429 



39 

[0 2 6 4] *LTtt»i4 2:d»&KBHBt£Ji3 3±IC 
v-^KS (H^*r) ZMfS.-r2, B fc/«u NiFe 

is * n&ssiatt^ 3 3 <o±® * x n izfm i x 
mmmt Lx®i&mtxi> 

10 2 6 5] ;Ut, 0 1 IZTjiZtiZ, X 7 ic, @5£& 
tt« 2 2 <om 2 @5gai4^ 2 2c, B5eat$® 26^ 10 
2B5gatt^ 2 6 a;6*0*Y:£rn]£|fi]#, B5eat£Jl 2 
8 <r>m 2 BgateJS 2 8c StfB^SBteJB 32©i21 
5cm^S3 2 a<D»ffc*lHjjWH*Y#fti: 18 0° Hfc 

[0 2 6 6] 7 'J -fflrttg 2 4 Rl/y «J -flSttJB 

3 0<O^fc^|6]li/N- K^M7*/13 6, 3 9fc<S>a$5; 
J: , HSefiSttS 22, 26, 28, 3 20S 

&Vim<Dmt (ffi#) ^tt»S-§-i--5^2@5e?Si4JB<0 

[0 2 6 7] 7y-ai4S2 4, 3 0 #.O f B5eB&tt/I 2 
2 , 2 6 , 2 8, 3 2 ^a-fk^foj^i^i ^ ICfSlp-t^, 

[0 2 6 8] iOfc*, «6*OJ:d»=aAlftW*?-R* 
X©** L-CttMftUX? ROS/N 30 

[0 2 6 9] L^&a^v&ttSSrf-RIi, fiT^^tfV 

/ * )v r m <d± m &m m u t t« m l a*» *» & n * m 

[0 2 7 0] &33, HI 1 X *) u, a^tust « 

T-R 14, fjl 1 B^at£JS 22a, 26c, 28a, 32 
c OJ&IP t 1 , t 8 , til, t 1 8 tf&xm L < t 1 
= t 8= t 1 1 = t 1 8 !:44J:}KjSRjBj5ES;ivCV» 
Zo ttz, S2 B£at£/f 22c, 26a, 28c, 3 
2 a<7)Ilf t 2, t 7, t 1 2, t 1 7<r>mm*-£X^ 
L<t2=t7=tl2 = tl7 i: <fc n IzZtiX^ 
Z>o ?t)C, ^ttt£«fH«2 2b, 26b, 28b, 3 
2cOBIJPt3, t9, t 1 3, t 1 9 OlKJfli^T^ 
L<t3=t9=tl3=tl 9£&£i-9t::£ftTV> 
<2>o 50 
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[0 2 7 1] feoT, 4o<OS£attJ12 2, 2 6, 2 
8, 3 2«0Ml?Ji^;r^L< icti'i, 

[0 2 7 2] TfllJ#SKL*fl|«LTV»S7'J 
-SBttS 2 4 OJHJ? t 5 c±i^IU^#«Ltv^ 
7'J-itti3 0(Olf t 1 5i^L<iffi?il, t5 
= t 1 5T-£fc*o 4 2 3, 2 

5 , 2 9, 31 <Dt&m t 4 , t 6 , t 1 4 , t 1 6 OH 
mi>-kX%L<fm2tl, t4 = t6=tl4 = tl6 
X-*>Z> 0 

[0273] ^*ih<DS<ommii^m<r>^mmzmmx 

*4o Sfc* 3 o©£3£at£g 2 1 , 2 7, 3 3 WJKIP 
tO, tlO, t 2 0 fc^T^L< JgfifcStl, to=t 
1 0 = t 2 0 X$>2> e 

[0 2 7 4] mfcm&m 22, 26, 28, 32, y y 

~ai£B 2 4, 3 0, ^fttttm* 2 3, 2 5, 2 9, 
3 1 , K&m&m 2 1 , 2 7, 3 3 OJKJf £±!E<or,i: 

TffliJ#SlKLlc|51i:^|pj<D?«^fiS#* t #£^^7ti: # 
(02 OtKSIA* fcliC) ±ffll#SEUS.y f T#J# 

&*<D-e, 02 (c^?asaitiffl«SO l <D«t 9 

Zl, Z 2 U^;Hzabt>-*-S d 

[0 2 7 5] HI K^*iifca^tt3K^-R«>a[ 

SE»»wffiii, ^ 'j -mw§ 24t7'j -aae 3 0 r$ 
-mnm 2 4 t y y -ass 3 0 Bg<os§i834 j 2 ooa- 

[0 2 7 6] >ktc, B3i:S?iitIjMttttfR 1 © 
$gii*r££I&l£1-*o H9XCTH1 Oli, H3KjS£*i 

^ttMftux? r 1 o«4*ftoji»o3ia«-st3a 

[0 2 7 7] if, H^L*v»»«±K % TSBv-^K 

n (n^r) Jku"K.mm2 o*$LWk-tz> 0 *ht«b-> 

[0 2 7 8] ^ <b tc, 119 tC^i-ri: < , T^feUCK 
5Jtat£Jf 2 1,^1 @5£a#^ 22a £^ai4*KJS 2 
2 b 1 31 2 Beaten 2 2c ^fe&SB&S&JI 2 2, 

i^att*t*4^ 23, 7 y -ait® 2 4 , utm&vmm 2 

5, »O f flS2H5e«tt»2 6 a tlfffitt1"Mi2 6 b t 
^ 1 B^att® 2 6ci't.«J B^att^ 2 6 $ 

titzTm&mmL&vizK&tiz&m 5 1 , »st^ 5 3 , 

Siai!£Jf5 0, Jlf»ll5 4^<7#it*IV>TJ| 
[0 2 7 9] ^^*-^ LTIi, Mx.l£-?y* ho> 
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m~. MB E (*^a7~ fcf-A--rfcf**v-) 

ft, icb (<f*>-*?**--e-A) ftfcfosS; 

K 7 n -t X ffl *T m T $> 4 o 
[0 2 8 0] Ei 9 S^IU 1 OHisn-t, 113 

[0281] s&atte 5 1 itR&m&m 2 1 1 

5 1$-. PtMn^, Sfctt, X— Mn (fc^LX 
14, Pd, Ir, Rh, Ru, Os, Ni, FeWf 

l4Pt— Mn — X' (fc/fLX' 14, Pd, Ir, R 
h, Ru, Au, Ag, Os, Cr, Ni, Ar, N 
e, Xe, K r OV»-f ft* 1 * fcl* 2«JELL©5B*T* 

[0 2 8 2] Sat£J§ 5 0 «4 C o P t 4r IT©lW8tt*m 
[0 2 8 3] frJStif 5 3, 5 4 14, K5*5St4§ 5 1 tig. 

m\±m 5 or^ar/ii 1 oie-cjgj£S:n.sK5fcat4Jg 5 
2 & gusts* 5 0 wc^»ar'&a** i f5^i-* w t £Pp 

X*?.:OOibOT-&t), *ttttStttt#*-r&j&&*i 
#t-»ai)B 5 4 I4N i F e-&&, Ni-Fe-Y^ 

6 (fcrt:LYI4, Cr, Rh, Ta, Hf, Nb, Z 

r , T i < t 1 WA±) , C r ft if 

*JBv*-CJBttU R»mtt®5 2 0->- K W i tr 
**6S**Ci:*«#*Lv»o E19XeT-(4, #ft£ 

S5 3 fc#»tS5 4 trat.#$rSrfflv»-C^fiS;LTV>^ 0 30 
tztl L, fl-fStH 5 3 !4®at£JI 5 0 O^a^ASLIt & 
i§5«>£f.:Olc, C r, WifOb c c (faL-2.-%) *i§ 
&^-t-£&Jg* II 001 Efel3*Tfliv»* 
Lv>o 

[0 2 8 4] El 9 Kjjvfi 9 K&foiiKfcffi/B 2 0*<b 
»Wi 5 4 Lfc*, Sl^itT- 

£•*&■*-«, 

[0 2 8 5] & 1 *>«» + T- 

§ $o*^tcov^rift^f 4c ff l 7--jvo 

O&tiajWr*]) M80' «44^|6]f*l), ^ciS 
#Hj£«tt« 2 2 Xr/H£*te* 2 6 <Dimm.W (H 
s) 4 lJ**v»a**:BllnLTV»4o A#tt»C(4, 8 0 
0 (kA/m) £U:r**rti , »SU>. 
[0 2 8 6] 'fcoXmi 0«»+T--;H*U:«i* E£ 
5S1±« 2 2 Off 1 EieflBttS 22a, ff 2 H5£ai4Jf 2 
2 c $^i:i£it£i 2 6 Off 1 S^attl 2 6 c , ff 
2@5eai4>f 2 6 a 14, -£T[H^ Y^fti 1 8 0° ^fc 

4 fait 

[0 2 8 7] *4VM±, 7i-WIffO*H*8 50 
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1 1 0>fBi*Ai:fc4 J:}U»KKiB< («x.tf8 (kA 
/m) -2 4 (kA/m) ) LtUv> 0 ff 
1 mfc&&m 2 2 a t ff 2 Heated 2 2 c ©ttffc£fo 
**S¥4f OttfflT, t &6S£B1£JI 2 6 Off 1 
126c iff 2@5eS81±J1 2 6 a OfiS-ft^l*] tSfff© 
«J8TT--/»'S*l&o *LT, ff2@SK14S2 2 
c, 4$2B£&1£JI2 6 a 0«-fk*l«II4 T--^«*0 

3srm*mv»fc««, ff 1 22a, ff 1 Bjga 

14Jf 2 6c Offi-fb*|6H4T--;HS*0^|6]i: 180° 

>ua»©*Wl«rH*Y*m2:i-iitf±Bi:BM»«)BI36« 
&J12 2 S^HJefiS-ttS 2 6 oa<kttS8K&4o 
[0 2 8 8] 4U, T- S&a&Jf 2 1 t 

ff i @5Eattn 2 2armi satatt* 2 7 a t ff 

1 @^ai4® 26c nic&&ji£tt&jwft&-r«iUE 

4 >)S5< LTVSo A#fi?)Hl4, 2 5 0*0-3 0 Ott 

[0 2 8 9] tS6oT»10«»+T--*«*Ktt, @5e 
at£H 2 2 Off 1 B5tai±g 2 2a, ff 2 S^ateJf 2 

2 c fttfCBftBttJI 2 6 Off 1 BgaiiJI 2 6 c , ff 
2 HSateJI 2 6 a 14, £T H^Y;£[6j t 18 0* M 

[0290] c ottSR-c, ss^att^ 2 1 1 ff i @sa 

1£Jf 2 2 a n&lFSSftattJI 2 7 a fcff 1 @5cai4Jl 2 
6 c IHHcX«l»*ttaj|i* t »fe-J-**:*, ff 1 Wffiif 
Ti->Hfc ff l@^ai4^2 2 a iff lB5tattJ12 
6 c oa-ft^[6]t4|2l^Y^r6]t 1 8 0° ^ft*^(fi]tc@ 

[0 2 9 1 ] ft45, RStati^ 2 1 ;S.r/£Sii;ai£J! 5 1 
Ojglpl4 8 0 A~ 3 0 0 A, tHJx.<4*l 5 0Af** o 
[0 2 9 2] *LT, H^ai4®2 2 Off 2 @5eatt® 

2 2 c oait*|S]l4, RKKY«lftIi:4oT*lB 
5eattS2 2 aOa-fb^IfiJOS^Ffi-^I^SrlPli, 

14« 2 6 Off 2 H^ai4S 2 6a oa-fk^fS]l4, R K K 
YiSftfflCiot* l@5eattS2 6 c oait^fao 

[0 2 9 3] ^tc, 55-31*15 4^I^^>? 'J >^ 
T*ilJoTSffiO^'fbK ! Sr^*1-4o &\zmi OXS^rJfe 

■to ni oxfsr-14, &&2ti-r izttz titzft-mm 5 4 

± K El 9 Ig-Cffl v» fc O t ISJ C *t*4 4fiLt 5 
4 omH£igJn£-tir, S 1-*^ LTRSSatt® 5 2 , 
ff 1 @^ai4S 2 8 a t JHB&cplM 2 8 b t ff 2 @S 
ai4)i 2 8c*5>44 @ga^@ 2 8 , I^Stt4tfrJ| 2 

9 , 7 >j -ai±s 3 o , tmmmm 3 1 , s^ff 2 s 
^aiis 32a t $m&*!sim 3 2 b t ff 1 s^att® 

3 2c *e>ft4SSca^)B 3 2 S-*-T4±fiiJ#^^U, 
£l>*E:3!&ai4JI 3 3^^M^ai:i dK^tfllt 

fti3, K&at£«3 3 0±*KTa*f*&*4«K« 
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[0 2 9 4] K&e&te® 5 2 £ *i**tjf tt, R5£ 

aties 1 K«ffl3*L*sa*tt#»fcmi:iiijs©R3* 

tttt#*k *frWUI4±J£OP tMn^l X— Mn-g- 
*4V»I4P t— Mn— X' •fr£<rfflV»T»JS**t 

[0 2 9 5] £34&ttJf 5 2 OjRjyii, 8 0 Att±T 5 
0 0 A^T-C*iitfJ:v» 0 «jttf 1 5 OAti^o 

[0 2 9 6] ^i:±f#ilUO»l m&.VLW§2 8 a 
t£5§i«B1£® 5 2 HXtfj* 1 H5cJStt® 3 2c tS3$® 
^ 3.3 H *36£ 3 ftl@5E&13iJf 

2 8 aM«ll^tt6 3 2 c©»ft#|«i|*B£-*-* 

[0 2 9 7] ft20&*§rpT--;VOi ^|6]^H 
^Y^IS] (W h^Ifi] ; 

t 1 8 0° ^^**[S]T-* -k% S^BjefiSteJB 2 8 
XVHjeattJi 3 2 0«?S:7J (He) 4 <*kf> 

(Hsf) 4 •)<h$v»a#*Epini-4o * 

fltfiSCIi, 8 (kA/m) - 2 4 (kA/m) 

[0 2 9 8] tfz, m2<r>mmtpT--)vmz, tw& 
*MLoa£j8i&ji2 2s^2 6 <omit^<omtin 

s K&aisjf 2 1 tmi ejc&teJf 22a wavs 
ausis* 5 1 tmi m&mvkm 26c ibhc»^ltv»* 

[0 2 9 9] T^-JUi£Jgti, K&m&mS2t 

ft 1 28a mRVR&m&m 3 3 1 ft 1 @sg 

ffittV 3 2c WKXtM*;im«Jfca f »£-i-*aft.l: i)S5 
<-T4o *#fl9H»4, 2 5 0t~3O0tr*j:i!}« 
»4 Lv> 6 

[0 3 0 0] tfz, »2 0a»t7--fl'l*07i-A' 
?mJS!4v T1l!)#JIflILO£36fi£t£Jg 2 1 XE^RS&StiJB 

[0 3 0 1 ] ft20&t§>f T--;UB#mi, Sjl 1 
1412 8 a 4 i)#fl:l«3 > hrt«*Sv» 

ft 2 B5e«S14^ 2 8 c Kft 1 3 2 c 4 0 

3 2 aoaft^fSWIH^Y^fti: 1 8 0° *44»H|||: 

[0 3 0 2] -5- LT, @£58tt;f 28Wgl HgffiM 
2 8 aOMtJSfali. RKKYfflSftii:ioTS2I 

3 2 oft i mfcmvtm 3 2 c omit^mit. rkk 

YfflMt:ioTg2a^!fitti3 2 aO&-ffc^[6jO 

[0 3 0 3] i OtKStT*, R^SJttS 5 2 fc ft 1 E5e& 
14*1 2 8 a MaOfRSiSatt* 3 3 t ft 1 B5e58&JB 3 2 
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--;M£, ft 1 @5e«Bt£S 2 8 a t ft 1 BStfiB&Ji 3 2 
[0 3 0 4] ^Htfe«D^0 4 9t;> Tffl^JfMLOfiS 

w&mB.v m 2 omrn* r - - * * * « v> 

* iR3*«ttJi 2 1 . 5 1 , K&m&m 5 

2. SU f S?iJS14S 3 3 |SI-oa^ifc?r*-r^S5^ 

[0 3 0 5] Sfc, H9Tli««tt»5 OSrJSMLT* 

4 TAW Lfc£ C ft 1 Olfit t - - JU U 
>y*'ijt>-riz, 5 3 fctfttfc 

U ®at£Jf5 0, ^St@ 5 4 fcj&RLJtft, HI OX 

[0 3 0 6] ftlOT--,M£tC. ®i8ttJf 5 0£j£]H 

t£Jf 5 OOcW*»Rffii:SK5SFmnc|fijv>r«a3!j^fta 

[0 3 0 7] &cggi 0U^1-4-9tC, £3MBt£j|3 3 

OIICU^ 7 1 4rJgj«L, h 
§7 1 -JrlS^aft-t-^C ttC4oT, HI 0C^tI« 
©Uv-^ h§ 7 1 «r»i- 0 U->*^ hm 7 1 I4«x.«r«; 7 

[0 3 0 8] I'v^ hS 7 1 tr«*>itTV»4v»fflJ 

[0309] -f*>5>;> ^I8»7H, A 1 2 03^S 
30 i 02»fTJB*Sixfc*ft*Jl5 5«r3BJSi-4. 

[0 3 10] U^M7 1 if frffl 

^')7Ft7T^t5, jffeg«5 5±3»»t. 

S5^ai4@ 3 3 <r> h 7 v tmrtn (mrnxjifa) on 

«SI5Jilc4T% Bf5eOraHIT 1 ^*ttTifgiS)i 4 2 
[0 3 1 1 ] fLT«6ii 4 2frbR%&1&tem 3 3±tC 

*»(fcft 2 (ommm 4 1 *3gjft l, n.mm 4 l <0±IC 

v-;VK® (H^-tt-f) *Mt4. Jt/iL, NiFe 

fi £ lSgS?tai4® 3 3 O Jtffi izm-t Z> 4 -9 tc3Bfi£ L T 

[0 3 12] ^-p LT, 0 3 (Z^?ix*4-7tC, H^JS 
14® 2 2 Oft 2 S^a^S 2 2c. 2 6 Oft 

2m^nM 2 6 a7j*E]7FY;Sf6]£ia]£, @^a«® 2 
8 0ft2@^att® 2 8 cairHje«ttJ13 2 Oft 2 H 
Sffi14®3 2 aO«5-fk^l6]3i*ll^Y^(fi]i 18 0* #4 

[0313] £43, "7 'j -J£tt)i 2 4 SV7 -^14® 
so 3 0 oa-fk^(6](4-Y 7^M7^li LT«ft£-f 
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2, 2 6, 2 8, 3 2<Z>mitJjftb$Z%-fZ>Ufal,z-t? > 
x<bitTv^ 0 EMC, mAfifltMOR^t (ffi7J) K«« 

* ft 2 B£«tt« o«-fk*ifij t7'j - mam <Di& 

Lv>o 

[0314] 7 'J 24,30 XOTHJ&Btt* 2 

2, 2 6, 2 8, 3 2V>mtJjfti:Z<OX ■? IcPIHi"^ 

c t k t *> , aMMtia*^R i ttmmvwmitm&m » 

[0 3 15] Mwi9i:i8^ffiff^t. 
[0 3 16] L*fcttMfttilX?R 1 «*> fa7Wl^ 

®££ 1 o**tt*r *«*ifta*^© 2 «M3LL©*g 20 

IfcHi*^© 5 1gc0* § $ (Bttia *WS £ b § * £ b 

[0317] * fc, BJgfiBttJB 2 2, 2 6, 2 8, 3 
2, 7V-fittf2 4, 3 0, $Ht#M2 3, 2 
5 , 2 9, 31, S34^-ttii 21,33 (OBW t, 01 

h 5 1 t &3i!®t£Jf 5 2 <0^JJ(i*£ L < 

Stt, 5 3 t^-StS 5 4<OMffefL< S*LTV> 30 

[0 3 18] «*OK9*flltifU 8tttttS5 0(Ct Q 
7';-«tt»2 4SU f VU-^t4^3 Oir^^^i^ 

©SS^TXS^tt^tiiiciO, astern*?- 
Ritt, ji«^«Kuao f TiB#«BiLo«aiisa;«[ 

^fsmnzmc^mnrnfim^-^yLhtitzb^ (112 

So "0 

[0 3 19] Lfc#oT, a^tftaiRT-R 1 iP'O^^m 

[0320] H3 tc^^fifcafttftaise^R io 

KllB«»»iBli, 7 'J -58&>i 2 4 t 7 <; 3 0 

•J-fiB'tt® 2 4 t7'J-ltt!3 OKOSgJ5t**2 0 OA 

-so o AbKzxiiziiimteJ&ztix^Zo 
[0321] ^c, us izm^ntzm^iam^^mm 

■XmZUWi-Zo tr. B*L4v»*«±K» Tffiv- so 
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*Vm (H**"f) 5^Si 2 0£j£K1-* o 

[0 3 2 2] $<btc, T*fc*t-R5*«ti*2 1 , ftl 
2 2 a t B 1 2 2 b £ ft 2 B5e&& 

122 c*b&£B£81£J|2 2, *5S14#»S 2 3, 
y 'J 2 4 , IKS&tfWl 2 5, Xlf* 2 B5c«8 

14® 2 6 a £#fiS1±*W* 26bt«l H5elS14® 2 6 
c ri» & B5E«£13:Ji 2 6 4<fltJ| $ *LfcT«#*K L , 
K.?mW§ 27, fl BSE&tt! 2 8a £#ffi1£*WS 
2 8b £*2B£81£B 2 8 c * <b * B5e«M4« 2 

8 , im&unm 29, 7 y 3 0 , mu&m 

131, &U r ft2B£8ttJf3 2 a t^fflltt^WS 3 2 
b £ ft 1 BjeiSttl 3 2 c*fe&«B£B1£V3 2 

J 9*S«fca«jSil1-*o &3£58ttl3 3©± 

Jf KT atcb'frbtc&iZmmZJfZfS.Lr i> iv>„ 

[0 3 2 3] .X/*-;' *r££ LTIi, }• n > 

.X^?*, RF2I^^"y?, RF3S^^";^ -i * 

•ffeiC, MB E (tU + i7--tf-A-Xtf?*v-) 

a, icb (^f^v-^9^^ — e-z,) j*fcir<9js8; 

[0 3 2 4] SSftttttJI 2 1 4»fcKiftfiB1£* 33S« 
a^K-r^t#»C TffllJ#lllL<75miB^?81412 
2 a, 26c»If t21, t 2 4 4»2@!ciatti2 
2 c, 2 6 a Wlf t 2 2 , 2 3 J: t)/h$ < tie ti 
^*>, t21<t22, t2 4<t2 3i:fJ 0 

[0 3 2 5] Jfe, ±ffllJ#Jf JgUO, ^lB5cffilttl2 
8 a, 3 2 :©If t 2 5, t 2 8£, ft 2 B^JSttl 
28c, 32a<OMI¥t26, t27i^|<t4o 
-T^t>*,, t25>t26, t2 8>t2 7i:fS 0 

[0 3 2 6] S fc, ft 1 B5ci&14>l 22a, 26c, I 

2 m^mm 22c, 26a, ft 1 g^iti 28a, 

3 2c, ft 2 mjzm&m 28c, 32a it^xm c®.f& 

[0 3 2 7] ^H, R&mW%2 1, Ti#iKL, R 
5£®1£!2 7, ±fJ#-lRU, atfRSiattJiS 3COII 
Jf-ffcS-, B^ffiS14S 2 2, 2 6, 2 8, 3 2W1HS7JJ: 

l±, *-*fi<JI^I±, 8 (kA/m) -2 4 (kA/m) T 

[0 3 2 8] T--;i/iasi±, S:5iat4S2 1 t 
ft 1 B5Effl4Jf 2 2a HSl>*S5^?Sttl 2 7 t ft 1 B5e 
2 6c ifetf tcKaiffitt* 2 7 £ ft 1 B^5S141 2 
8 a F^SU-'SSiaiil 3 3 tft 1 B5e«t£/1 3 2 c P^tc 
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ftl-WU 2 5 0t:-3 0 o*cr*&.r ti>mt LV»„ 
[0 3 2 9J B5gai£/I 22, 26, 28, 32 ©#a 

-cT--fr-rz>t. t-rmi i£itti2 2 a 4 
c sfctru* 1 m&m&m 2 6 c x*) &&wmm *) omsa. 

^ > h i) s ± ft v»» 2 B^att® 2 6a ©«*t#fc|:&* 
H^Y^[6]U|fiJttC,tT.4o £<bi::, IS 2 B^a&Jf 2 8 
c 4 »)l|M4ffi«3 > h^ftv^Hl B;e 

ate© 2 8 a3tWw*2H3tattJB3 2 a J: w 

ikQea&i*-.* > f**^gv>ssi @5e«ts»3 2 co 
«ft# WWH^ y a [6] ic is] if <b n * o 

[0 3 3 0] * 1 fflje«tt« 2 2 a OWt*lfll 

14, RKKYfflIftffli:i^t$21tSttl2 2cO 
a-flrfffiJORSRf^fiJfrlR)*, «lB!gI1tl2 6cO 
aft*Hj«i» R K K YfllftSC t cT* 2 B£I1£| 
2 6 a^a-fk^f6]OS:2p^[6]*[fi]< 0 $ <b tC. «2@ 
jeattW 2 8 c W«^t*rtUis RKKYSlftlKio 
1 BSatSJf 2 8a 0«<b*WlORSFfT*fil«rfil 

#, »2B3eatMi3 2 aoa^mii, rkky*bs: 20 

[0 3 3 1] £ <0<*S?T, S5iai4^ 2 1 t m 1 H5ea 
14» 2 2 a MKUtfiftatt* 2 7i*l B^aH® 2 6 

c aEtfKKsaartM 2 7 1 » 1 asea^E 28a nRif 
K&v&mm 33t»i sgifitti 3 2c nc&gtjiatt 
as*y--;M£, »iHseatt 

122atSl 2 6c <oaib:£ftl4!I^ Y# 

ftt 1 8 0° #*ft*aflfcHje3*U » 1 BJeattJf 2 
8 a fcf&l 05eat£/B3 2 c oa-fb^lfiJJiEI^Y^Ifi]^ 30 

[0 3 3 2] $ <b K, K36«1£S 2 1 3ft>&SSft«ttJI 3 

3 1 X'ffimztifzffimte* y \z£2>-? 

4, /<^T*TJft»3 5, K;W7^S3 6, «ft 

137, /<-f T^TSfeS 3 8 , hVW T*J5 3 9 , 
*6*iJI 4 0 £j£flI1-*o * 43, ^- K/W 7A13 6I1 

7 'J -atfeS 2 4 ©filjffiic^lfiji- &tefi, ^- KVt>f r 

*■ 3 9 147 «; -sat&s 3 o emnrcttA-tftttccfe 

[0 3 3 3] Sfcfc, *6*g/f 4 0±*>fcSatttti3 3 

WSgOWHT 1 It Tiffe^S 4 2 */<*->JBjSi- 

[0 3 3 4 ] -€-LT«»Ji4 2*e>RS*«ttJi3 3±«= 
jW7T*2 <omffiS4 1 fcJ&JSU m«^4 10±Ii: 
»LT, H t < N i F e ft t«tkati#ft*fe 4 4±«B 
v-^KJf (H**i*) «Sti. fc£U NiFe 

»*K»JE»*iMI3 3«±m=»-*-4J:-5K»*LT so 
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^*g® t L T ttflg $ *r t J: v>„ 

[0335] :Ut, m 5 tc^Sft* 4 -5 (C, B5ga 
14® 2 2 (Oft 2 S^aSd 2 2c, B^atfeJf 26«| 
2B5cai£® 2 6 ad'BI^Yamtftlfc, B^att® 2 
8 <9£ 2 BJeatSS 2 8c RZfmfcm®.® 32(0821 
Jea'tt^S 2 aOmittfotfmTjiYXfat 18 0° ^ft 

[0 3 3 6] fti5, 7'J-«tt*2 4£U f 7'J -ffiH/f 
3 0©«fl:*flH±»- hV<-fT^JB3 6, 3 9 t OjS^ 
flMS-friCfci), S£&£JI2 2. 2 6, 2 8, 3 2 ©a 

a-fb^iR]t7'j-attiBoa'fb*i6]<offi^**, 
a*»a* * fix v» * «s*»oM-^a#**giiD ?ntv>ft 

[0337] 7'j -ai*e 24,30 Rvmfcm&m 2 
2, 2 6, 2 8, 3 2Ottfl:2ri4*;ieJ:3C|M0-r« 
£ t J: 9 , ttMtUXT-R 3 l±Kft*ttoafl:9&« 

[0 3 3 8] :«fcK», te*W<t )i:gMft|llX^6 

om**«»ia»Kai-ii:ft<«-)g-ftaTS» y-rx 

OS^=tfiM-C#^i: L-caiftttajRT-ROS/NJt 
[0 3 3 9] L^taSt^m^R 3«i, faT^e 

i •3«(t*i-*a»«maE?-o2flf£i±o*ft $o 

^HISI^O 5 ^O^: § $ ©ma «rf|« C t * J T* § « £ t 

[0340] s 7t, s?$ai±® 2 1 *><bsssai4J8 3 3 

[034 1] *fc#»w-ctt, «riE««tta*T-o±(z 
v> 0 -©t#, fjiea^m*T-<D±fijtc?Bj£$4t^v 

[0 3 4 2] *fc**9iri±, #®K^ h >*/UiB«Ml 

m&A I 203^S i 02ftifO«»*tfl--C»ASft4o 
[0 3 4 3] ftiJ*»WKiJI*A«*U*a»*?-l4, ^~ 

«rtgftfc<or-(4ft<, x-y^a^v K+m* 
ft ^ttttffl^ritft tor**. 

[0 3 4 4 ] ]ajt**W**0»4Lv»jt«l«(CBQL-C 
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[0 3 4 5] 

kfw^moc p Fmm^thmi-RV^ >7)i<x tr 
[0346] &%.®&m*R <omMfS.it. TW&m/ 

(N i o.8F eo.2) 60C r40 ( 5 5 A) /P tsoMnso 

(1 70A) /CosoFeio (3 5A) /Ru (9A) 
/C O90F eio (4 0 A) /C u (3 0 A) /C 090F 
eio(80A)/Cu (3 0 A) /C 090F eio (4 0 
A) /Ru (9 A) /C ogoF e 10 (3 5 A) /P tso 
Mnso (1 7 OA) /C 090F e 10 (3 5 A) /Ru 

(9 A) /CogoFeio (4 OA) /Cu (3 0 A) / 
C 090F e 10 ( 8 0 A) /Cu (30A) /CosoFe 
10 (4 0A) /Ru (9 A) /C O90F eio (3 5 A) 
/P tsoMnso (1 7 OA) /-tSBllSTifc^o 

[0 3 4 7] fa7^f>A>'/lOCPPI 
aailftHlfc^OKflMStt, TSBS®/ (N i o.sF 
eo.2) 6oC r^o (5 5 A) /P tsoMnso (1 7 0 
A) /CogoFeio (35A) /Ru OA) /C 090 
F eio (4 OA) /Cu (3 OA) /C 090F eio (8 
OA) /Cu (3 0 A) /C 090F eio (4 0 A) /R 
u ( 9 A) /C 090F e 10 ( 3 5 A) /P t 50M n 
50 (1 7 OA) /±SE««-C*4o 

[0 3 4 8] ^<btc> yVm^V^T'IOCPP 

a«*tfta*^-«3Bwuftii, TS$m&/ (n i o.«f e 

0.2) 60C r40 ( 5 5 A) /P tsoMnso (1 7 0 A) 
/C 090F eio (3 5 A) /R u OA) /CosoFe 
10 (4 OA) /Cu (3 0 A) /C 090F eio (8 0 
A) /±tt*lI-c*4o 

[0349] zixb<7>wkm&.*m^ k&ftik&m=f-<om 

Ifff*|6) (X-Y¥M*ft) OKfffiWAfcSEftS-eo 

[0 3 5 0] ##0&ta]T-li, ±EC P PSHB&tft 

ffi*^ <b -*«* =Sr EHUD L r 7 'J - aii^ * 

IWlfiJKfi&fD J<OFu! 1 - 1 o o pfOl^ 

?-RK0V»Tli, 7'J-fi£t£^ 2 4. 3 0 ^a-fb* 1 1 i> 

±fl#J!KU4>*2B£&1&Ji2 8 c> 32atT 
m&mm L<D%2 HSffitt^ 2 2c, 26a oaib^fr 

[0 3 5 1 ] Ell WfifiaA* 1 ^ 1 1 

«««Hi* : f-R«)a«lSt(tSE'ffcARI±» fa7W 
tf w*;u:rg3<oc P PaBMttBXT-oaAffiStfElbA 
Rtf? 5teT-£> »K S/:v>'^;^e>^>7 , iOCPP 
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aa&t&m^oa&iftStgMfcA R025 £ t 

[0 3 5 2] *tl*'tlcr>mfZ.Wiliim : FlZ%LZtlZ>± >X 
E^-fb £ U i/">>^^lf>^l'7'iOCPP ma 

**fft*fo2 5«©mESMb*-*-*£ 1 ear*. 

[0 3 5 3] fc:fcs ±»L t Tfc«*T 

10 v»„ 

[0 3 5 4] 

lie. B£ai&ga t »«$*ifc#s&tf t 

[0 3 5 5] -r&=to*)x **«©B««ai*f liv>*>*9> 

IC^Bc^bS^-S, CPP (current perpendicular to 
the plane) a*MftUl*?--e**o 
[0 3 5 6] S&K, £v»£j**4 7'J-att»UWftJ 

ltv>4 2 ooi»iEH5eatt«oa'fk*fiiiiK¥iT*fi 

[0 3 5 7] itt<bO«fi£5r*-r*ii:tcJ: *) , #§6^ 

oaftttmxT-ii. E«*#©«fbaf*®**4fcv»-c 

30 # rci k t $ & aiaa^sB^wse^jK^^ <b w a*. 
aiiMt*s:s*-i-4t#K, *»woa**m*f-c* 
*l if ^ < ;w x fl-f- £ it k m # -r * £ t **-c £ & o 

[0 3 5 8] Lt9^*%^-CI±. fa7^Xf>;<;l'7' 
ffl©a*«ffi*^2 0*fcfettjfc«ift*#LTV».&«> 

[0 3 5 9] *««TMi, 4o£T©«rEfflje« 

t£)f ^4 ? ^ 7x'JS!i7?@^ai4^ti-*ii: 

* J T*^-&o ~>>-t7- -i y * 7x';fflOH5eatt6l±. ^ 

1 @^ai±e t * 2 @^ai±e t 36*ev> tcffi^^a-fb^ 

"0 |6j«rH3eL*^OT, ^fltt LTH3eattJlO«<fc*m 
[0 3 6 0] SMC, *«W"CI4, T|tJE@5Eat£Jf * 4 

4iWE»iBa3eai4«*«^Tmi:Ri»T«a-c*, 
ffrew 2 ssane t^r is) cmmr-MfSLt i> z t i?x- 

[0 3 6 1 ] *%WT\3.. 2o©#MS:, *ti-?i\m 
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**-e § * or-, 2 o©£*Row««tttt*B*«!a;se 

[0 3 6 2] ifc, @^«141^JRJP^§IJ 
«»+T--/UO*ft*«1l||-t-*£iKJ: 

[0 3 6 3] #K, ^TOrail^y 

oB-fk^rrtHrRTffiSrrtiu Lfc«*B-a»*-*»j(ti-4 
uteris. 
[mffi<offi#^si^] 



in 3] *§tm<o% 2 aBtto&BaBat&tiJB^ow 



[14] B3KCTi^&B4l£tUX?-*&±fl#BBU 
i:Tffl#SKL(0|8J<OR5*«BittJS5 1,52, H5eB14 
12 6, 2 8 % KOIWttttfHI 2 5 , 2 9 *»v»fcB 
M*tb£?oKBB« 

[11 5] *BBaft3e£1feojgfl«>S*t£liiX?oNf 



10 



[12] mi n^$n-&«s^ai3g : f-* t SE«s$tfs»^: 
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